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PREFACE  TO  THE  FIFTH  EDITION. 

The  favourable  opinion  entertained  of  this  Work  having  enabled 
it  to  reaeh  a  fifth  edition,  the  Author  has  taken  advantage  of 
the  opportunity  thus  afforded  him  of  bringing  it  completely  up  to 
the  present  state  of  Botanical  knowledge,  without,  however,  inter- 
fering with  its  original  plan,  by  the  introduction  of  doubtful  or 
merely  speculative  matter,  or  of  questions  which  do  not  interest 
a  student.    It  was  in  the  outset  a  book  for  learners ;  its  purpose 
was  to  state  plainly  and  concisely  the  great  facts  of  the  science, 
and  to  separate  them  from  the  ulterior  questions  to  which  they 
lead ;  and,  however  much  the  work  may  have  become  extended 
by  the  addition  of  Explanatory  Notes,  the  latter  have  never  been 
permitted  to  appear  in  a  form  likely  to  divert  attention  from  the 
main  points.    On  the  contrary,  they  have  been  printed  in  a  dif- 
ferent type,  which  renders  them  immediately  distinguishable,  and 
enables  the  reader  to  go  through  the  principal  propositions  with- 
out, in  the  first  instance,  occupying  his  thoughts  with  their 
detailed  explanation. 

The  Author^s  experience  teaches  him  that  this  is,  in  fact,  the 
best  course  for  the  student  to  pursue.    The  student  is  thus  able  to 
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acquire  a  more  distinct  perception  of  the  great  facts  upon  which  the 
science  essentiall}'  depends,  and  to  which  all  other  considerations 
arc  subordinate.  Having  once  made  himself  acquainted  with 
them,  lie  can  then  turn  to  the  evidence  and  explanatory  matter 
with  far  more  advantage  than  if  he  commences  by  their  examina- 
tion. Nothing  tends  so  much  to  perplex  a  student  as  a  cloud  of 
facts  which  he  cannot  condense,  and  amidst  which  it  is  impossible 
for  him  to  distinguish  the  true  relation  which  the  one  bears  to 
the  other,  or  their  respective  importance.  The  purpose  of  this 
little  book  has  been  from  the  beginning  to  enable  him  to  over- 
come this  difficulty,— to  look  upon  a  clear  well-defined  outline, 
presenting  no  more  shadow  than  is  required  to  throw  what  is 
prominent  into  relief,  and  what  is  distant  into  its  due  place  in  the 
background, — metaphor  apart,  to  learn  exactly,  and  to  generalize 
correctly. 

The  book  is  for  learners,  and  not  for  proficients ;  the  Author 
regards  it  in  no  other  light,  and  puts  it  forth  with  no  higher  pre- 
tensions. It  is  for  those  who,  having  already  mastered  the 
rudiments  as  taught  in  the  "  School  Botany,^'  desire  to  advance 
another  and  a  greater  step,  and  to  add  to  their  incipient  know- 
ledge of  the  forms  of  plants  an  acquaintance  with  their  structure 
and  economy.  He  believes  that  it  is  necessary  for  all  persons  who 
would  study  Botany  as  a  science,  to  acquire  that  kind  of  prelimi- 
nary information  which  these  Elements  convey;  and  he  would 
even  venture  to  add  that,  in  the  absence  of  such  knowledge, 
no  one  can  by  any  possibility  make  satisfactory  progress. 

The  true  purpose  of  the  work  being  thus  explained,  the  reason 
why  many  things  have  been  omitted  will  become  obvious — they  are 
of  no  importance  to  students.  This  is  the  case  with  minute  anatomy, 
which  cannot  be  prosecuted  far  in  a  Botanical  course,  and  which, 
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however  interesting  and  important  it  may  be,  has  no  obvious 
bearing  upon  Vegetable  Physiology,  when  carried  beyond  what  is 
taught  in  the  foUowiug  pages.  The  theory  of  Spiral  Structure, 
which  is  wholly  omitted,  does  not  affect  any  question  which 
students  are  interested  about ;  in  like  manner,  the  obscure  and 
disputed  phenomena  of  Vegetable  Fertihzation,  of  Irritability  and 
other  vital  actions,  of  the  little  modifications  discoverable  among 
seeds  and  fruits,  the  structure  of  Cryptogams,  belong  to  a 
class  of  facts  which  can  only  be  dealt  with  by  those  who  have 
advanced  beyond  the  state  of  pupilage.  To  the  latter  may  be 
recommended  the  Introductions  to  Botany  which  are  named  in 
another  page,  among  which  a  vast  quantity  of  Botanical  details 
will  be  found  collected. 

In  the  last  edition  the  Author  introduced  an  abridged  account 
of  the  modes  of  classification  adopted  among  Botanists,  and  of  the 
medical  properties  of  plants.  These  being  now  treated  of  partly 
in  "  School  Botany,"  and  very  fully  in  the  "Vegetable  Kingdom," 
it  has  been  deemed  unnecessary  again  to  include  them,  with  the 
exception  of  the  two  artificial  arrangements,  the  Linnsean  and 
Analytical.  In  their  place  is  given  a  Glossary  of  the  technical 
terms  generally  employed  among  Botanical  writers,  and  a  very 
considerable  addition  to  the  Wood-cuts  formerly  employed. 

University  Collkge,  London, 
January,  1849. 

The  changes  or  emendations  effected  in  the  present  reissue  are  for 
the  most  part  verbal,  and  not  so  considerable  as  to  require  special  notice  : 
the  progress  of  Botany  having  of  late  years  been  principally  confined  to 
systematical  subjects,  or  to  points  of  minute  anatomy,  the  value  of  which 
is  unascertained. 

Feb.  1,  1861. 
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ELEMENTS  OF  BOTANY. 


I.— GENERAL  ATTRIBUTES. 

1.  Plants  are  scarcely  separable  from  animals  by  any  absolute  character  ; 
the  simplest  individuals  of  either  kingdom  being  often  undistinguishable  by 
our  senses. 

2.  Animals  are  for  the  most  part  incapable  of  multiplying  by  mechanical 
or  spontaneous  division  of  their  trunk,  and  are  supported  by  nutritious 
matter,  carried  into  their  system  from  an  internal  bag  or  stomach. 

3.  Plants  are  for  the  most  part  congeries  of  individuals,  multiplying  by 
spontaneous  or  artificial  division  of  their  trunk  or  axis,  and  supported  by 
nutritious  matter  conveyed  into  their  system  by  (the  absorption  of  their 
lower  extremities  or  roots,  or  by)  their  outer  surface. 

4.  Generally  speakmg,  they  are  fixed  to  some  substance  from  which  they 
grow,  are  destitute  of  locomotion,  are  enabled  to  digest  their  food  by  the 
action  of  light  upon  their  skin,  and  form  starch  granules  (80)  at  some 
period  of  their  Uves.  Animals,  on  the  contrary,  seem  never  to  form  starch 
granules.  • 

~^'^5.  Like  the  simplest  animals,  the  simplest  plants  are  vesicles,  or  vesicular 
threads  ;  and  the  most  complex  plants  may  be  regarded  as  indefinite  mul- 
tiples of  such  vesicles  arranged  in  definite  forms. 

6.  They  are  composed  of  tissue,  out  of  which  the  elementary  organs  are 
constructed. 

7.  When  first  formed,  tissue  consists  of  a  substance  called  cellulose, 
chemically  composed  of  C24  Hio  Oio  *  ;  but  its  chemical  nature  is  rapidly 
altered  by  the  addition  of  azotized  and  other  matters,  and  especially  by  an 
increase  in  the  relative  proportion  of  carbon. 

8.  It  is  a  hygrometrical  substance,  possessing  adhesiveness,  elasticity, 
extensibility,  irritability,  and  vitality. 

9.  Its  adhesiveness  enables  the  elementary  organs  to  grow '  together 
readily  when  in  contact. 

10.  Its  elasticity  permits  it  to  bend  and  recover,  or  to  stretch  and  con- 
tract itself ;  the  former  a  property  essential  to  plants  in  consequence  01 
their  exposure  to  atmospheric  disturbances,  from  which  their  want  of  loco- 
motion prevents  their  escape  ;  the  latter  demanded  by  the  emptying  and 
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GENERAL  ATTRIBUTES. 


filling  processes,  which  are  incessantly  in  action  in  the  elementary  organs 
while  growinj;, 

11.  Its  extensibility  enables  it  permanently  to  enlarge  as  new  matter  is 
added  to  it,  and  to  receive  the  fluids  or  gases  al)sorbed  from  without. 

12.  Its  irritability  renders  it  susceptible  of  the  influence  of  light,  heat, 
and  similar  external  forces. 

13.  Its  hygrometrical  quality  causes  it  to  absorb  water  greedily  when 
presented  to  it, — an  essential  condition  of  vegetable  life. 

14.  Its  vitality  keeps  all  these  qualities  in  play,  enables  plants  to  digest 
and  assimilate  their  food,  and  their  various  organs  to  perform  their  manifold 
functions. 

15.  Its  various  forms  are  held  together  by  an  organic  mucus,  out  of 
which  the  tissue  itself  is  generated.  This  mucus  has  received  the  name  of 
intercellular  substance,  and  also  of  cambium  when  it  is  exuded  by  the  parts 
of  an  already  organized  plant. 

All  objection  may  be  takeu  chemically  to  this  view,  but  it  seems  to  be  pliysiologi- 
cally  cox'rect. 

16.  Tissue  occurs  in  the  form  of  the  cellular,  the  icoody,  the  vascular, 
the  pitted,  and  the  laticiferous,  the  dilierent  modifications  of  which  consti- 
tute the  Elementary  Organs. 

These  forms  may  be  readily  examined  by  means  of  very  thin  slices,  longitudinal 
au !  trai.sverse,  oliserveil  in  water  unoer  an  awhromatio  microscope  by  trans- 
mittt  d  light.  Their  traui-parenoy  is  increased  by  substituting  glycerine  for  water; 
and  tlie  air  which  they  contain  may  be  expelled  by  boding.— (See  p.  136,  0). 
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II.— OF  THE  ELEMENTARY  ORGANS. 

(a)  Their  Structure. 

17.  Cellular  Tissue  (Pulp  and  Parenchyma,  0/ oZt?  writers;  Zellon- 
gewebe,  Germ.)  is  the  only  elementary  organ  universally  found  in  plants  ; 
the  other  forms  are  often  either  partially  or  entirely  wanting, 

18.  Cellular  tissue  is  composed  of  vesicles,  the  sides  of  which  are  not 
originally  perforated  by  visible  pores. 

But  holes  are  sometimes  found  in  the  sides  of  cells,  as  in  Sphagnum.  In  such 
cases  they  are  formed  at  a  late  period  of  the  growth  of  the  cell ;  but  the  cause  of 
their  appearance  is  unknown. 

19.  Each  vesicle  is  a  distinct  individual,  cohering  with  the  vesicle  with 
which  it  is  in  contact. 

20.  Therefore  the  apparently  simple  membrane  which  divides  two  con- 
tiguous cells  is  in  fact  double. 

21.  If  the  adhesion  of  the  contiguous  cells  be  imperfect,  spaces  will  exist 
between  them.    Such  spaces  are  called  intercellular  passages. 

22.  The  vesicles  of  cellular  tissue,  when  separate,  are  round  or  oblong  ; ' 
when  slightly  and  equally  pressed  together,"  they  acquire  a  dodecahedral 
appearance,'*  ^  with  a  hexagonal  section ;  stretched  lengthwise  they 
become  prismatical,  cylindrical,  fusiform,  &c. 
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23.  When  cellular  tissue  is  composed  of  vesicles  fitting  together  by  their 
plane  faces,  it  is  called  in  general  terms  parencliyma  ;  and  prosenchyma  if 
the  vesicles  are  fusiform.  Both  these  are  sometimes  branched,  and  their 
divisions  inosculate. 

Cellular  tissue  is  sphtroid^.l^  ;  conical' ;  ova:«  ;  fusiform  ;  cylindrical  ;  sinuons'  ; 
branched'O  ;  prismatical,  «hi>-h,  wli- n  com^iressed,  becomes  munjorm^  ;  s'cilat^  ; 
entaix^led,  branched  a.id  tubular".    The  cells  vary  gr.  atly  n.  s^ze  ;  their  dia- 
meter  averages  from  ^ih  to  ^i,-,th  of  a  line  ;  but  m  many  bungi  it  i.s  less  than 
and  iu  rapidly  formed  parts,  bucli  as  the  pith  of  Elder,  U  may  equal  ^^ih.—MolU. 
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24.  Parenchyma  constitutes  all  the  pulpy  parts  ;  the  medulla  or  pith,  the 
medullary  rays,  a  portion  of  the  bark,  and  all  that  intervenes  between  the 
veins  of  leaves  and  other  appendages  of  the  axis.  Consequently  it  occurs 
in  every  part  of  a  plant,  and  especially  in  those  which  are  succulent. 

25.  Prosenchyma  is  confined  to  the  bark  and  wood,  in  which  it  only 
occasionally  occurs. 

26.  A  spiral  line  is  often  found  in  the  inside  of  a  cell,  when  Jibro-cellular 
tissue'^,  or  incncliyma,  is  produced.     It  sometimes  happens  that  the 

membrane  connectina:  such  fibres  is  ab- 
sorbed,  leaving  the  fibres  only  to  con- 
stitute the  cell,  as  in  the  lining  of  the 
anther  ;  or  the  spires  cease  to  be  continu- 


break 


up   into  rings 
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or 


ous,  and 
bars 

27.  This  fibrous  appearance  is  ex- 
tremely common  in  tissue,  and  by 
some  is  believed  to  be  universal.  It 
is,  however,  easily  overlooked,  be- 
cause it  often  is  evident  only  while 
tissue  is  wet.  This  has  been  more 
especially  demonstrated  by  Schleiden 
in  the  hairs  of  the  ccphalium  of  Melocactus'''. 

28.  Occasionally,  too,  cells  have  their  sides  marked 
with  minute  transparent  dots,  which  are  regarded  as 
being  analogous  to  the  spires  of  the  fibro-cellular 
tissue 

29.  The  spiral  thread  either  adheres  to  the  side  ot 
the  cell  ;  or  is  free,  as  in  some  kinds  of  hair.  When  free  except  at 
its  base  it  forms  the  spiral  threads  or  antherozoids  of  the  antherids 
of  mosses,  <kc.,'®  in  which  cases  its  elasticity  and  hygrometrical  pro- 
perties give  it  the  appearance  of  spontaneous  motion. 

The  leriiiinal  enlargement  found  in  such  fibres  is  possibly  h  free  nucleolus (G2) 
as  Na  leli  has  suggested  ;  and  it  may  likewise  be  assumed  with  him,  ia  the 
absence  of  evidence  to  the  contrary,  that  motile  threads,  or  vibratory 
cilia,  found  on  the  sfiort-s  of  Alg  ds  and  other  Cryptogama'^,  are  of  ttu  analogous 
nature,  the  spora  being  a  nucleolus. 
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30.  The  function  of  the  cellular  tissue  is  to  transmit  fluids  in  all  direc- 
tions ;  the  membrane  of  which  it  is  composed  is  therefore  permeable. 


mm  :DQ 
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although  not  in  gene- 
ral furnished  with  vi- 
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sible  pores  (18).  When 
it  is  thickened  by  the 
deposition  of  the  pro- 
toplasm (68)  or  sclo- 
rogen,  passages  are  left  in  the  latter,  communicating  with  the  sides  of  the 
tissue,  and  giving  it  the  appearance  of  being  dotted  or  pitted  (31). 

31.  Pitted  Tissue  {Bothrenchyma)  is  a  modification  of  the  cellular, 
either  consisting  of  short  cylindrical  cells  placed  end  to  end,  opening 
into  each  other,  and  forming  continuous  tubes  ;  or  of  long  tubular  cells  '^^ 


■-,1 


.v-.-.r-  -  /-V 


\ 


Its  sides  are  marked  by  pits,  resembling  dots,  produced  in  consequence  of 
the  protoplasm  being  unequally  deposited  over  the  inside  of  the  cells. 


Fig.  IG. — 1.  Antheridium  of  a  moss;  2.  four  of  its  cells,  each  containing  a  spiral  thread;  3.  a  spiral 
thread  separate. — A.  D.  J. 

Fig.  16*. — 1.  Portion  of  the  contents  of  the  antheridium  of  Chara.  Several  jointed  tnV,es  f  attached  to 
a  vesicle  ;  2.  the  end  of  one  of  the  tubes  in  which  lie  ttie  spiral  threads,  one  escajiing  ;  3.  end  of  a  tube 
■which  has  alre  ady  lost  its  spirals  except  the  last  cell ;  4.  the  spiral  and  its  cilia  free,  as  seen  in  water. — 
A.  D.  .1. 

Fig.  17.— The  spores  of  Algals,  with  their  motile  ollia. 
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It  is  common  in  wood,  of  which  it  forms  what  is  vulgarly  called  the  porosity. 
Its  chief  office  is  to  convey  fluids  rapidly  in  the  direction  of  the  woody 
tissue  that  surrounds  it.  Formerlv  it  was  considered  a  form  of  vascular 
tissue,  and  called  dotted  ducts,  or  vasiform  tissue. 

32.  Woody  Tissue  (Pleurenchpna)  consists  of  elongated  tubes  tapering 
to  each  end,'-"  -®  and,  like  the  vesicles  of  cellular  tissue,  imperforate  to  the 
eye.  It  may  be  considered  a  form  of  the  cellular  tissue  itself,  to  which  it 
is  frequently  referred ;  but  it  is  practically  distinguished  by  its  cylindrical 
form,  great  length,  extreme  fineness,  and  toughness  ;  the  latter  of  which 
properties  is  caused  by  the  thickness  of  its  sides. 

It,  as  well  as  other  lonpitudinal  tissue,  is  invarinbly  arranged  spirally  in  ligneous 
parts,  as  may  be  seen  in  the  branchi  s  of  trees  ;  and  this  appears  to  be  the  cause 
of  the  spir-.J  position  of  all  appt-ndages  of  tlie  axis. 

33.  It  is  found  in  the  wood,  among  the  parenchyma  of  the  liber, 
and  in  the  veins  of  the  leaves  or  other  appendages  of  the  axis. 

34.  Its  functions  are  to  give  strength  to  the  vegetable  fabric,  and  to 
serve  as  a  medium  for  the  passage  of  fluid  from  the  lower  to  the  upper 
extremities. 

35.  Common  Pleurenchyma  has  its  sides  destitute  of  definite  markings  ; 
the  glandular-"  is  a  variety  in  which  the  sides  of  the  tubes  are  furnished 
with  circular  disks  ;  the  latter  occur  chiefly  in  Coniferous  plants  and  such 
as  have  aromatic  secretions.  These  discoid  appearances  are  caused  by  the 
application  to  each  other  of  tubes,  whose  sides  are  marked  externally 


with  depressions  resembling  a  ' 
watch-glass.'-^^  Such  depres- 
sions are  accurately  adapted 
to  each  other,  and  so  form  a 
circular  double  convex  space 
between   the    sides   of  the 

tubes.-^  The  centre  of  these  spaces  is 
the  thinnest,  and  has  a  canal  running 
into  it,  and  tliercfore  allows  lifrht  to 
pass  the  most  freely  through  it,  whence 
arises  the  appearance  of  one  circle 
M'ithin  another.  In  some  cases  the 
disks  intervene  between  threads  of  an 
irregular  spire  and  in  others  they 
arc  widened  in  the  form  of  fissures.'-'''' — {Mohl  in  Aim  N.  IF.,  ix. 

36.  These  disks  are  thought  to  be  contrivances  to  enable  the 
pleurenchyma  to  discharge  their  contents  more  easily  from  one 
other,  or  into  the  intercellular  spaces. 


406.) 
tubes  of 
to  the 
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37.  Vascular  Tissue  ( Trachcnchyma)  consists  of  very  tliin-sided  cylin- 
ders tapering  to  each  end,  and  having  a  fibre  or  fibres  spirally  generated  in 
their  inside. 

It  has  been  asserted  by  Count  de  Tristan  that  the  fibre  is  extei-nal  to  the  tube  ;  but 
independently  of  the  plainest  evidence  to  the  contrary  in  recent  plants,  I  have 
received  Ironi  Mr.  Queivett  a  specimen  of  the  interior  of  a  spiral  vessel,  from  a 
fossil  palm  tree,  modelled  in  silica,  which  completely  sets  at  rest  the  question  as 
to  which  side  of  the  membrane  produces  the  spiral  fibre. 

38.  Of  this  kind  of  tissue  spiral  vessels^'^  *^  are  the  type.  Their 
fibre  is  of  a  highly  elastic  nature,  and  is  capable  of  unrolling  when 
stretched. 

39.  They  overlap  at  their  ends,  where  they  adhere,^"  the  thin  external 
membrane  being  absorbed  ;  and  thus  they  communicate  freely  with  each 
other  through  intervals  between  the  turns  of  the  spiral  fibre,  which  at  that 
part  do  not  touch. 

40.  Spiral  vessels  are  found  in  the  medullary  sheath,  and  in  all  parts  tliat 
emanate  from  it,  especially  the  veins  of  the  leaves,  and  everything  that  is  a 
modification  of  them. 

41.  They  are  usually  absent  from  the  wood  and  bark.  They,  however, 
occur  in  these  and  other  unusual  parts  in  a  few  rare  cases  ;  as  in  the  wood, 
and  bark,  and  pith  of  Nepenthes. 

42.  The  spiral  vessels  appear  intended  for  the  conveyance  of  air, 
which  has  been  found  to  contain  7  or  8  per  cent,  more  oxygen  than  the 
atmosphere. 

43.  The  spiral  fibre  seems  provided  as  a  special  guard  against  the  intro- 
duction of  water  into  the  cavity  of  the  spiral  vessel,  which  it  also  stiffens. 

44.  Ducis'^^  are  transparent  tubes,  the  sides  of  which  are  marked  with 
rings,  bars,  or  transverse  streaks. 


:i3 


45.  They  arc  slight  niodificationp  of  the  spiral  vessel,  differing  princi- 
pally in  being  incapable  of  unrolling  ;  and,  in  some  cases,  in  tlie  turns 
of  the  spiral'^fibre  being  distant"  or  l)rok en, or  even,  in  appearance, 
branched."''' 
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46.  In  those  cases  wliere  the  turns  of  the  spire  actually  touch  each  other, 
the  ducts,  which  are  tlicn  called  closed,  can  only  be  distinguished  from 
spiral  vessels  by  their  inability  to  unroll  ;  while  at  rest  they  appear  to  be 
absolutely  the  same. 


Ducts  are  closed  ^     when  the  spires  touch  each  other  ;  annular,  when  they  seem 


to  consist  of  separate  rings 


36  4-2 


reticulated,  when  the  spires  cross  each  other 


scalariform,  when  the  hues  upon  their  sides  are  horizontal  and  equidistant  ; 
broken,  wheu  the  spires  separate  3»  38  very  irregularly,  fork,  and  anastomose. 

47.  Ducts  occur  among  the  woody  tissue  of  herbaceous  plants  ;  are 
abundant  in  the  wood  of  the  higher  tribes  of  cellular  plants,  such  as  Ferns 
and  Lycopods  ;  and  their  ends  are  often  in  immediate  connection  with  the 
loose  cellular  tissue  occupying  the  extremities  of  the  roots. 


ccr- 


48.  Their  functions  have  not  been  accurately  determined.  They 
tainly  convey  fluids,  when  they  are  not  closed.    In  some,  if  not  all  cases 
they  are  probably  spiral  vessels  whose  membranous  tube  has  grown  faster  than 
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the  spire,  in  which  ease  the  aeriferous  function  ceases,  and  they  are  con- 
verted to  the  purpose  of  sap-vessels. 

49.  Laticiferous  Tissue    ^"     (Cincnc%ma)  consists  of  uninterrupted 
anastomosing   tubes,  having  thick 
unmarked  sides  of  considerable  and 
very  unequal  thickness.     It  forms  ill  U'l 
the  proper  vessels  of  old  writers. 

50.  Its  tubes  have  been  thouofht 
to  have  a  structure  quite  peculiar, 
the  ramifications  opening  freely  into 
each  other,  and  the  sides  of  the  tubes 
presenting  no  appearance  of  articu- 
lation. But,  as  it  eventually  breaks 
up  into  short  joints  in  the  fruit  of 
the  Musa,  it  is  probably  originally 
constructed  of  short  cells  placed  in 
long  rows. 

51.  It  commonly  occurs  in  the 
liber  of  Exogens,  especially  in  the 
root,  whence  the  ramifications  pro- 
ceed to  the  surface  of  other  orsrans. 

There  seems,  however,  to  be  no  foundation  for  the  supposition  that  the  cuiTents 
seen  in  hairs  are  connected  with  laticiferous  tissue,  as  was  once  supposed. 

52.  Laticiferous  tissue  conveys  latex,  a  peculiar  fluid,  usually  turbid, 
and  coloured  red,  white,  or  yellow ;  often,  however,  colourless. 

53.  The  use  of  this  tissue  is  unknown.  It  is  said  to  carry  the  latex  to 
all  the  newly-formed  organs,  which  are  by  some  supposed  to  be  nourished 
hy  it.   

54.  There  are  no  other  elementary 
forms  of  tissue.  Air-vessels,  Cysts, 
Turpentine  vessels,  Reservoirs  of  oil, 
are  all  either  distended  intercellular 
passages,  or  cavities  built  up  with 
cellular  tissue,""^  or  large  cells  filled 
with  peculiar  secretions. 

55.  When  such  cavities  are  essen- 
tial to  the  existence  of  a  species,  they  are  formed  by  a  regular  arrange- 
ment of  cellular  tissue  in  a  definite  and  unvarying  figm-e  ;  Ex.  Water- 
plants.  When  they  are  not  essential  to  the  existence  of  a  species,  they 
are  mere  irregular  distensions  or  lacerations  of  the  tissue  ;  Ex.  Pith  of  the 
Walnut-tree  and  hollows  in  the  stems  of  Grasses,  Umbellifers,  <fec. 


48 


Fig.  48.— A  section  of  the  rind  of  an  orange,  showing  the  cysts  r. 
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(h)  Their  Development. 

5G.  Tlie  manner  in  which  the  elementary  organs  are  developed  is  at 
present  uncertain.*  It  is,  however,  apparently  proved  that 
they  are  distinct  from  each  other  when  completely  formed, 
although  in  a  state  of  union  ;  and  it  is  certain  that  they  are 
-©  I  T  separable.  The  cells,  moreover,  have  generally  on  their 
sides,  when  full  grown,  a  thickened  circular  disk,  called  a 
49  cytoblast  or  nucleus.^^    The  principal  opinions  that  have 

been  promulgated  are  the  following  : — 

57.  Cells  are  produced  by  gaseous  matter  extricated  among  mucus. 

This  is  not  now  insisted  upon,  partly  because  it  is  thought  that  the  double  walls 
wliicli  separate  colls  are  irrecoiiciieable  with  such  an  origin.  It  must,  however, 
be  apparent  to  any  one  who  will  examine  the  cells  formed,  when  carbonic  acid 
is  extricated  among  viscid  fluid,  that  in  such  a  case  each  cell  or  vesicle  has  its 
own  separate  sides. 

58.  New  cells  are  produced  by  old  cells  on  their  outside,  as  new  branches 
are  produced  by  old  ones. 

This  opinion  has  been  formed  from  the  growth  of  certain  Alg.aln,  and  espet'i.illy  of 
Marchantia  and  Chara,  all  wiiich  are  said  to  pullulate. 

59.  New  cells  are  formed  in  consequence  of  the  internal  suhdi^^sion  of 
an  old  cell,  by  a  fold,  or  plait,  or  septum,  projecting  into  its  cavity. 

This,  which  is  called  mcrismatlc  or  fissiparous  development,  has  been  thought  to 
occur  in  some  Algals  more  especially,  and  in  the  cells  which  generate  pollen- 
grains.  This  is  shown  by  Unger,  who  considers  it  universjvl,  in  the  accompany- 
ing cut,  which  purports  to  represent  the  progressive  division  of  a  parent  cell  " 


into  four,  in  the  production  of  the  pollen-grains  *  of  Malva  .sylvestris.  Mr. 
Thwaites's  observations  upon  the  formation  of  the  spore  in  Vesiculifera  seem  to 
support  this  view. — (See  Ann.  N.  H.,  xvii.  334.) 

60.  Cells  are  produced  by  a  stricture  of  the  sides  of  an  original  cell, 
which  stricture  eventually  divides  the  latter  into  two  cavities,  just  as  happens 
with  a  rockct-case,  when  it  is  "  choked"  or  bound  round  bv  a  lio-a,ture 

*  The  reader  who  has  never  investigated  this  subject  for  himself,  and  who  is  unacquainted 
with  its  difficulties,  may  be  sui-priscd  at  tliis  statement ;  but  I  can  come  to  no  other  conclu- 
sion. Indeed,  the  uncertainty  of  the  facts  to  which  evidence  points,  and  the  enormous  obstacles 
tliat  exist  in  determining  what  me  facts  and  not  deceptive  appearances,  are  sufficiently  shown 
by  the  conflicting  opinions  entertained  by  the  most  accomplished  observers.  When  men  like 
jMirbcl,  Moll),  Schleiden,  and  Nagcli,  arc  directly  opposed  to  e.ach  other,  although  their  lives 
huvc  been  largely  devoted  to  the  pursuit  of  this  inquirv,  the  prudent  man  will  pause  before  he 
foi  ■ms  his  opinion.  In  this  place,  the  briefest  possible  explanation  of  the  pvevailinT  views  is  all 
that  it  is  considered  expedient  to  bring  forward.  Those  who  would  study  the  subject  for  them- 
selves sboidd  at  least  provide  themselves  with  the  numerous  writings  of  the  above-named 
naturalists,  as  well  as  witli  those  of  Ungcr,  Tluvaites,  and  others,  and  especially  with  the 
capital  papers  on  cell-formation,  by  Niigcli,  translated  for  the  Ray  Society,  and  bv  Mr 
Thwaites  in  the  Annals  of  Natural  History.  ■       "  "  ' 


sSiUi^rT^^^'''^'^^^  ""'^'^^  °^  eytoblasts,  and  cytoblasts  thomsclves.- 
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Of  this  opinion  are  Mohl  and  Mr.  Henfrey  ;  and  the  latter  urges  in  support  of  it 
the  maintenance  of  the  continuity  of  the  cavities  of  the  two  utricles  where  the 
constriction  is  imperfect,  but  where  the  deposition  of  the  septum  can  distinctly 
be  perceived  at  the  circumference. 

61.  Scblciden  refers  the  origin  of  a  cell  to  the  formation  among  mucus^' 
of  a  cytohlast,^'- "  or  central  point,  which  acts  chemically  upon  the  matter  in 
contact  with  it,  until  it  forms  a  firm  layer.  This  layer  is  a  closed  bladder'-'' 
or  vesicle,  which  enlarges  in  size  by  assimilating  the  fluid,  and  becomes  the 
cell,"  '  '  to  whose  inside  wall  the  cytoblast,  which  does  not  grow  so  much, 
remains  attached  in  the  form  of  a  circular  space  or  disk. 

Mohl  is,  however,  of  opinion,  that  the  cytoblast  is  never  in  the  beginning  immedi- 
ately applied  to  the  cell- wall,  but 
that  it  is  invariably  supported 
by  nuicous  threads,  which  radiate 
from  it,  and  suspend  it  near  the 
centre  of  the  cell  -  cavity. 
Its  attachment  to  the  cell-wall  is 
a  secondary  state.  The  cells 
arrange  themselves  in  a  defi- 
nite manner  as  they  gi'ow,  and 
so  form 
solid  mas- 


scs 
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or 


threads. 


53 


Yie  50 —Cells  from  the  albumen  of  CliamiEclorc;i  Schicdicana;  a  the  youngest  part,  consisting  of 
gum,  nuclei,  and  cytoblas^ts ;  h  older  cells ;  c  d  e  still  older,  as  seen  in  distilled  water,  all  the  latter  with 
cytoblasts  adhering  to  their  sides.— Sc/t/«Vew.  .      ^  ,1         7     *  ki  * 

Fj„  53— ee  a  cell  from  the  leaf  of  Cra-ssula  portuLica,  contammg  hve  other  cells;  fff  h  cytobln.sta 
of  different  ages,  the  latter  with  two  nucleoli ;  i  a  cytoblast  with  the  cell  forming  round  it ;  k  formation 
uf  cells  in  the  germination  of  a  spore  of  Marchantia.— ScA/cjdm. 
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62.  Cells  procoetl  from  nucleal  vesicles,  or  nuclei,  inclosing  dense  mncilnge 
•with  one  nucleolus  or  more.  These  nucleoli  are  prohahly  also  vesicles  of 
a  second  order,  filled  with  mucilage.  The  nucleal  vesicles,  which  may  be 
free  or  attached  to  the  walls  of  a  cell,  send  out  many  thread-like  currents 
of  sap  into  the  cavity  of  the  cell,  and  thus  become  foci  of  vitality,  by  wliose 
action  the  walls  of  the  cell  are  formed  and  nourished. 

Tliis  seems  to  bo  a  brief  exposition  of  Niigeli's  views.  He  regards  the  nucleus  as 
a  universal  plienonienon  in  all  vegetable  cells,  and  he  must  therefore  be  taken 
to  be  an  advocate  of  the  doctrine  of  each  cell  having  the  power  of  forming  other 
cells  within  its  cavity.  His  views  are  elaborately  explained 
in  his  paper  on  cell-fonnation  above  referred  to.  See  also 
Mr.  Henirey's  Outlines,  Part  I. 

63.  The  cells  are  formed  by  cytoblasts  genej-ated 
amidst  mucus  or  protoplasm,  by  the  action  of  the 
cytoblast  and  certain  electrical  currents  connected 
with  it,  of  which  forces  the  cytoblast  is  the  centre 
The  electrical  currents  are  caused  by  chemical 
changes  arising  from  the  vital  pi'ocesses  which  go  on 
amongst  the  endochrome,  or  contents  of  the  cell. 

This  is  the  view  taken  of  the  matter  by  Mr.  Thwaites, 
whose  paper  on  Cell-membrane  {Ann.  N.  H.,yiy\n.  15) 
is  the  best  on  that  subject  which  has  appenred  in  tliis 
coimtry.  He  regards  ihe  oiiginal  wall  of  the  cell  as 
a  mere  shell,  having  quite  a  subordinate  office  to  per- 
form in  the  growth  of  plunts,  and  he  hscribes  aU  ti  e 
vital  powers  of  growtti  to  the  cytobhist  and  colonr'iig 
matter  contained  within  the  ct  11.  He  suppose.-*  the  c<  II- 
memi'rane  to  ari^e  from  «n  acti''n  set  np  in  mucus  by 
electrical  cilrrents,  and  th«t  fis>-ipnrous  or  merit^m.-tic 
division  (59)  is  caused  by  the  presence  of  two  centres 
of  electrical  force,  each  giving  ris^e  to  a  set  of  cnnents, 
and  prohicing  two  cell-membi'anes  instead  of  the 
original  one. 

64.  These  opinions  may,  upon  the  whole,  be 
regarded  as  justifying  the  conclusion  that  cells  are 
produced  in  mucus  by  the  action  of  vital  force  ;  that 
they  are  nourished  by  cytoblasts  or  centres  of  vitality 
connected  with  their  circumference  by  mucous  threads: 
that  their  external  skin  possesses  little  vitality,  is 
analogous  to  cuticle,  and  chiefly  seuves  as  a  guard  to 
their  contents  ;  and  that  they  are  multiplied  by  the 
production  in  their  interior  of  new  centres  of  vital- 
ity, which  either  remain  inclosed  within  them,  or  escape  through  their  side.^^ 

Fissiparous  division,  as  it  is  called,  seems  to  be  not  irreconcilable  with  this  view, 
as  it  may  be  really  caused  by  the  gradunl  formation  of  two  or  more  ceils  in  one 
parent  cell.  See  also  Thuret  in  the  M6moires  de  la  Societe  Jmperiale  des  Scienrp.t 
Naturelles  de  Cherbourg,  Tome  V.  April,  1(557. 

65.  Tubular  tissues  appear  to  be  modifications  of  the  cellular,  derivino- 
their  form  either  from  nutrition  being  conveyed  to  them  exclusively  in  par- 
ticular directions,  or  from  their  being  produced  in  parts  rapidly  undergoino- 
extension  in  the  course  of  early  growth. 


Tin.  54.— Throe  rcUs  of  tho  hair  of  a  potato,  ■with  their  cytoblasts,  and  tlic  mucous  threads  proceediiip- 
from  ihem.  Tlic  arrows  indicate  the  directions  of  the  currents,  which  Mr.  Thwaites  regards  as  rcsulu 
ing  from  electrical  agency. — SiMnden. 

According  to  Mold,  the  velocity  of  such  currents  is  about  l-500th  of  a  French  line  per  second. 
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An  observation  by  Sehk-iden  of  young  cells  fonninj^  in  large  numbers  iu  the  inte- 
rior of  the  wooily  tubes  of  Monstera  ix-rtusuni,''  "  and  piercing  the  sides  of  those 
tubes  by  way  of  the  pits  which  exist  there,  would  seem  to  show  conclusively  the 
origin  of  tubes,  especially  if  the  branched  pleurenchyma  of  the  Mangi'ove  ^  *  is 
X'eally  produced  by  such  a  pi'ocess  as  Schleiden  seems  to  suppose. 

66.  Spiral  threads  are  secondary  deposits  formed  on  the  inside  of  certain 
tubus,  and  in  some  cases  appear  to  owe  their  origin  to  gum,  derived  from 
the  transformation  of  starch. 

This  opinion  is  formed  upon  the  observations  of  Schleiden,  who  found  the  young 
cells  on  the  ovule  of  Collomia  filled  with  starch  ;  the  older  cells  chiefly  con- 
taining gum  •■'  assuming  a  spiral  direction  ;  and  the  complete  cells  consistmg  of 
free  elastic  spiral  fibre  oidy. 
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67.  Cinencliyma  appears  to  be  produced  by  the  confluence  of  strings  of 
truncated  cells,  which  thus  form  tubes,  as  happens  Avith  porous  tissue,  and 
which,  at  a  very  early  period,  lose  all  trace  of  their  origin,  separating 
however,  in  some  cases,  when  old. 

This  seems  proved  by  the  fruit  of  the  Musa,  which  has  not  yet  engaged  the  atten- 
tion of  anatomists,  but  which  is  extremely  well  suited  to  an  elaborate  examina- 
tion. Mr.  Henfrey  considers  them  intercellular  passages,  Mned  by  a  proper 
membrane. 


(c)  Their  Contents. 

68.  When  the  unazotised  shell  of  the  cell  is  formed,  (18)  it  is  immedi- 
ately lined  by  a  sedimentary  matter  called  the  protoplasm    «  *. 

This  Mohl  calls  the  primordial  utricle.  When  young,  it  shrinks  up  upon  the  appli- 
cation  of  weak  tincture  of  iodine,  leaves  the  cell-wall,  and  forms  an  interior  bag. 
Afterwai-ds  it  becomes  inseparable.  Iodine  stains  it  brown.  It  is  not  deposited 
in  unifonn  layers,  but  depressions  are  left  on  its  sides,  which  form  pa^najjcs 
hitended  to  enable  the  cells  to  communicate  with  each  other,  notwithstanding  the 
thickening  of  their  sides.  These  passages  are  so  placed  that  they  exactly 
answer  to  each  other  in  contiguous  cells  ^'  <^  They  cause  the  dotted  or  pitted 
appearance  '•''^ '  so  common  in  tissues. 

'  FiK  5G  -a  Hairs  on  the  skin  of  the  fi  uit  of  Salvia  vcrticillula ;  6  of  S.  Ilormimim  ;  c  of  S.  Spiclmanni ; 
d  young  cells  on  the  ovule  of  CoUoinia ;  $  hall'  ripe  cells  of  the  same,  contauimg  sjiim. 
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69.  In  the  centre  is  the  cytoblast  connected  with  the  protoplasm  hy 
means  of  threads  or  plates. 

Mohl  siiys,  that  in  Rharauus  Frangula  fi-uit,  these  threads  possess  such  ^^-^^fH 
that  the;  cau  be  cut  through  horizoutally  with  a  sharp  kuife,  and  nevertheless 
retaui  their  position. 

70.  These  bodies  all  contain  nitrogen,  and  it  is  probable  that  they  are 
the  seat  of  protein.  When  the  cells  become  old  they  disappear,  and  this 
may  be  regarded  as  the  explanation  of  the  general  deficiency  of  nitrogen  in 
old  tissues. 

71.  Tissue  is  further  altered  by  the  addition  of  layers  of  a  substance 
called  sCLEiioGEN,  to  which  wood  and  the  bony  parts  of  plants  owe  their 
hardness  and  also  " This  consists  of  Css  H24  Oio  {Pmjen),  and 
therefore  would  seem  to  owe  its  peculiar  condition  to  an  excess  of  carbon. 
It  may  be  dissolved  out  by  hot  nitric  acid. 
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72.  Tissue  is  also  thickened  by  addition  to  its  outside  in  some  cases,  as 
is  manifest  in  certain  hairs,  and  in  the  cells  of  thick  epidermis. 

73.  Incorporated  with  its  molecules,  and  forming  part  of  its  solid  texture, 
are  also  various  watery  and  other  matters,  which  are  not  always  discover- 
able microscopically,  although  they  may  be  found  by  burning  away  the 
organic  matter,  or  by  other  chemical  appliances.  The  principal  of  these 
are  Sulphur,  rHOSPiiORUs,  Potash,  Soda,  Lime,  Alumina,  Magnesia, 
Silica,  Iron  ;  some  found  in  one  species,  some  in  another  :  but  the  first 
five  are  perhaps  universal. 

Plants  also  contain  in  their  tissues  occasionally,  chlorine,  iodine,  broinme,  coppei 
and  manganese. 

74.  A  matter  called  amyloid  has  been  distinguished  by  Schleiden  as 
component  of  some  tissues :  "  cartilaginous  while  dry,  gelatinous  wher 
moist ;  soluble  in  boiling  water,  strong  acids,  or  alkalies ;  insoluble  in  ether  oj 


Vig.  57.— A  section  of  the  leaf  of  Mammillaria  rhodantha;  «  epiclcrmis  ;  6  the  cellular  layer  beneat 
it,  in  which  a  large  q>iantitr  of  protoplasm  has  been  deposited,  leaving  passages  open ;  d  d  cavity  of  these 
cells ;  c  ordinary  pai'enchynia.— Sc/t/t'if/fn. 


THEIR  CONTENTS. 


15 


alcohol  ;  when  moderately  firm,  it  is  coloured  blue  by  iodine,  losing  tliis 
colour  and  becoming  yellow  by  soaking  in  Avater." — Henfrey. 

75.  Jelly,  (Pflanzeirgallerte— /S'c7i^6'ic?e;«.)  A  mucilage  which  is  horny 
and  homogeneous  when  dry,  slowly  soluble  in  water,  unaffected  by  iodine  : 

occasionally  fills  particular  cells,  as  in  the  stems 
of  certain  cacti  when  it  G;ives  tlie  cells  a  singular 
crimveular  appearance  ;  and  in  the  tubercles  of 
Orchis  and  its  allies,  when  it  fills  large  angular 
cells  with  an  apparently  homogeneous  mass,  which, 
however,  itself  consists  of  nascent  cells. 

It  is  the  gelatinous  matter  of  Carrageen  moss  and 
other  Algals,  a  portion  of  horny  albumen,  salej),  &c., 
and  is  probably  the  sjime  as  the  Bassorin  and  Pectin 
of  chemists.  Its  exact  composition  is  unknown ;  that 
of  Pectin  is  said  to  be  C12  H16  Oio. — Mulder. 

76.  Starch''"  °-  is  the  most  conspicuous  of  the 
cell  contents.  It  occurs  in  all  plants  at  some  period  of  their  existence,  and 
when  in  the  state  of  grains  or  granules  (80)  forms  the  most  positive  mark 
of  distinction  between  plants  and  animals. 

77.  When  pure  its  composition  is 
C12  H20  Oio,  and  it  is  stained  blue  or 
some  shade  of  violet  by  iodine. 

This  is  pronounced  to  be  the  true  che- 
mical composition  of  starch  accord- 
ing to  the  latest  reseai'ches  of  Berze- 
lius  and  Liebig.  ^  Its  discrepancy 
with  former  analyses  appears,  from 
the  observations  of  Schleiden,  to  have 
been  caused  by  the  starch  previously 
examined  not  having  been  freed  from 
its  impm'ities  with  sutRcient  care. 

78.  It  never  occurs  perfectly  pure 
in  nature,  the  peculiar  secretions  of 
the  species  being  incorporated  with  its 
surface. 

Hence,  although  chemists  find  the  com- 
position of  pui*e  stai'ch  to  be  uniform, 

natural  starch  varies  in  its  value  as  diet,  according  to  the  quality  of  the  plant  that 
yields  it,  as  is  evident  if  the  action  on  the  stomach  of  potato  starch  from  a 
poisonous  Solanum,  is  compared  with  that  of  arrow-root,  from  the  insipid  inert 
Marants.  Its  usual  impurities  arise  from  the  presence  of  fatty  or  albuminous 
matter,  and  nitrogenous  deposits. 

79.  It  is  insoluble  in  water,  but  it  is  readily  changed  into  gum  by  natural 
processes,  and  it  disappears  under  the  action  of  caustic  potash. 

The  observations  of  Schleiden  show  that  although  it  fonns  a  bulky  mass  when 
ti'eated  with  water,  yet  it  is  ijicapable  of  passing  through  a  cellular  membrane. 

80.  Starch-grains  are  found  in  all  cellular  parts  when  full  grown,  excc])t 
in  the  epidermis.  They  do  not  occur  in  young  parts,  nor  in  intercellular 
passages,  nor  in  vessels  (which  are  not  secreting  organs).    They  are  com- 


Fig.  59.— Cellular  tissue  of  Cereus  variabilis,  containing  a  a  jelly ;  6  crystals ;  e  starch-griiins.— 
i>(  hidden. 

Mar.  00.— <i  h  Cell  of  a  potato  containing  stai-ch ;  c  starch-grains  ai)art;  def  wheat  stiuch  in  cliiferent 
positions. 
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parativcly  rare  in  parts  near  the  light,  aiul  most  abundant  in  underground 
or  internal  organs,  as  in  roots,  tubers,  corms,  bulbs,  the  pith  of  branches, 
and  the  seeds. 

81.  Starch  grains  are 
extremely  variable  in 
size''';  they  usually  pre- 
sent the  appearance  of 
concentric  irregular  cir- 
cles, whichever  way  they 
are  turned,  when  under  the 
eye  of  the  observer. 

82.  These  lines  repre- 
sent layers,  formed  one 
after  the  other,  and  differ- 
ing in  density  according 
to  their  different  degrees 
of  hydratation. — Payen. 

83.  On  some  part  of  the  sui  face  of  a  starch-grain  is  usually  found  a  hole 
or  irregular  slit  ""''^  which  appears  to  be  a  rupture  of  the  layers,  caused 
by  distension. 

Payen  produced  it  artificially  by  contraction  through  drying.  It  is  not  found  in 
very  young  starch-grains.  Nevertheless  it  has  been  thought  to  be  a  point  of 
attachment,  and  called  a  hilum.  It  seems  to  be  rather  an  aperture  intended  for 
the  passage  of  fluid  into  the  grain,  and  to  be  analogous  to  the  pits  in  pitted 
tissue. 

84.  The  formation  of  layers  may  be  regarded  as  analogous  to  the  clianges 
produced  on  the  walls  of  cells  by  the  successive  deposit  of  protoplasm  (68) 
or  sclcrogen  (71). 

85.  It  seems  probable  that  starch-grains  are  altered  cytoblasts,  hollowed 
and  expanded,  and  changed  in  their  chemical  nature  by  vital  force. 

This  is  Karl  Muller's  opinion,  {Ann.  N.  H.,  xvii.  74,)  and  seems  to  be  very  much 
strengthened  by  the  angular  nature  of  some  kinds  of  starch,  as  that  of  maize 
which  is  exactly  analogous  to  the  appearance  presented  by  the  jelly 
nodules  of  salep,  which  are  large  bags  filled  with  young  cells  or  cyto- 
blasts.   The  starch-grains  cannot  be  produced  by  the  sides  of  cells,  as 
Turpin  and  othere  have  imagined,  because  cells  are  filled  to  their  very 
centre  with  them,  and  the  central  grains  can  have  no  contact  with  the  g2 
sides.    Mr.  Quekett  says  that  starch-grains  originate  sometimes  on 
the  outside  and  sometimes  in  the  inside  of  a  cytoblast. 

86.  They  have  a  quasi-spontaneous  motion  iu  the  fluid  which  bathes 
them  in  their  parent  cells. 

This  is  visible  in  the  fovilla  of  pf)llen,  in  the  interior  of  the  spores  of  Conjugate 
ConfervjB,  and  in  the  rhizome  of  Equisetum  fluviatile,  concerning  which  I  find  the 
following  obsei'vations  in  my  note-book  :— "Oct.  4,  1838. — In  the  tubes  near  the 
base  of  the  stem,  oblong  bodies  scattered  through  the  fluid,  having  a  tremulous 
appearance,  as  if  suspended  in  fluid.  Here  and  there  one  or  two  observed 
swimming  through  the  fluid,  sometimes  with  rapidity,  sometimes  with  apparent 
difficulty,  as  if  struggling  against  an  opposing  cuirent.  Motion  exactly  like  that 
of  animalcules,  with  a  slow  movement.  Seldom  many  moving  at  a  time,  but  one 
will  be  active  and  all  near  it  quiet  ;  then  it  ceases  and  another  begins.  Oct.  6. 
—Same  motion  observed  in  the  rhizome,  sometimes  advancing,  sometimes 
i-etreating,  as  if  attracting  and  repelling  each  other.  I  watched  two  at  the  end 
of  a  cell  ;  their  appearance  was  exactly  that  of  two  bodies  striving  to  pass  round 
it ;  at  last  they  disappeared.    Then  followed  iu  their  wake  a  large  ovate  body 
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(t3\t5  ^^^S)  pointed  end  foremost !  Iodine  stopped  the  motion,  and  coloured  these 
bodies  violet." 

87.  Chlorophyll  is  the  green  granular  colouring  matter  of  plants.  It 
IS  of  a  resinous  nature,  contains  nitrogen,  and  very  often  envelops  the 
grains  of  starch.  It  is  formed  under  the  action  of  light,  and  not  otherwise, 
in  the  autumn  it  changes  its  colour  to  red  or  yellow.  It  is  usually  contained 
in  cells  lying  below  the  surface. 

The  yellow  of  autumn  is  said  to  contain  more  wax  than  the  green  of  summer,  both 
in  leaves  and  fruits.  An  incomplete  analysis  by  Mulder,  gives  Cis  His  Na  Oa, 
with  some  nitrogenous  matter  not  determined.  Schleiden  observes  that  the 
composition  of  the  crude  Indigo  matter  is  very  similar,  viz.,  blue  Indigo  Cie  Hio 
N2  O2,  and  white  Indigo  Cia  Hi 2  N2  Oo. 

88.  Chromule,  or  colouring  matter  not  green,  is  also  commonly  present. 

The  distinction  from  Chlorophyll  is  ill  understood,  especially  of  that  which  is 
granular  and  insoluble  in  water.  It  is  probable  that  many  very  different  matters 
are  included  under  this  name.  In  some  of  them  nitrogen  is  present.  Alkahes 
change  certain  reds  to  blue,  and  acids  certain  blues  to  red.  Some  writers  define 
Chromule  to  be  fluid  colouring  matter,  and  Chlorophyll  (87)  to  be  granular 
colouring  matter. 

89.  Wax,  Oil,  Camphor,  and  Resinous  matters  are  abundant  in  cells  ; 
the  former  more  especially  in  seeds. 

Their  usual  chemical  condition  may  be  judged  of  from  the  follo\ving  examples,  as 
given  by  Sir  R.  Kane  in  his  Elements  of  Chemistry  : — 

1.  Oil  of  Marjoram   C50  H40 

2.  Turpentine   C  20  H  le 

3.  Camphor         .       .       .       .       .       .  CaoHisO? 

4.  Oil  of  Lavender    ^   .       .       .       .       .  C 15  H  u  0  2 

5.  Oil  of  Mustard   C32  H  20  0  s     (N4  So) 

6.  Asafcetida    .       .       .       .       .       .       .  C  40  H  26  0  9 

C  94    H  87    O  15 

90.  Crystals  of  various  kinds  are  also  present,  and 
bear  the  name  of  raphides.  They  have  usually  an  acicu- 
lar''^  form,  but  are  also  cubical,  prismatical,  and  conglo- 
merate *. 

91.  They  are  always  formed  in  the  interior  of  cells,  and 
sometimes  of  cells  much  larger  than  others". 

Payeii  says  they  are  formed  in  a  particular  apparatus,  which 
haugs  down  from  the  side  of  a  cell,  but  this  is  apparently 
an  onHnal  peculiarity,  as  in  Morads. 

92.  They  are  arranged  with  great  regularity  in  the 
cells  of  some  plants. 

Mr.  Quekett  finds  that  in  the  testa  of  Ulmus  campcstris,  *'  the 
sinuous  boundaries  of  its  compressed  cells  are  completely 
traced  out  by  minute  rectangular  crystals  adhering  to  its 
walls  ;  and  that  in  the  subcuticular  cells  of  the  sepals  of 
Geranium  Robertianum,  &c.,  every  cell  contains  a  cluster 
of  radiating  conglomerate  raphides." 

93.  They  are  so  abundant  in  some  plants,  that  they 
exceed  the  weight  of  the  tissue  itself,  even  although 
undried. 

In  some  cases  the  old  stems  of  Cacti  appear  as  if  filled  with 
sand,  owing  to  the  enormous  quantities  of  these  crystals  that 
are  present.    Lucas  finds  80  per  cent,  in  Cereus  senilis. 

C 
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94.  Acicular  rapliides  are  pliospliate  of  lime  (QueJcett) ;  conglomerate,  an 
oxalate  of  lime  {Id.).    Others  have  a  different  composition. 

Rapliides  nre  in  fact  crystals  formed  by  the  action  of  orjianic  acids  :  phosphoi  ic, 
oxalic,  citric,  tartaric,  malic,  &c.,  upon  such  bases  as  the  fluids  of  plants  may 
liappeu  to  conta'H.  Right  rhombic  crystals  are  said  to  be  carbonate  of  lime  ; 
octaiiedral  crystals  and  six-sided  prisms  to  be  sulphate  of  lime.  Acicular  crystals 
are  phosphate  of  lime — Queketf ;  conglomerate  are  oxalate  of  lime — Id.;  the 
mulberry-like  agglomerations  of  rhombohedrons  are  carbonate  of  lime — Mohl ; 
the  rapliides  of  Cacti  are  tartrate  of  lime — Id.  ;  those  of  Musacete  sulphate  of 
lime — Id. 


95*.  All  such  facts  belong,  however,  to  Vegetable  Chemistry,  and  not  to 
pure  Physiology. 
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III.— OF  THE  EPIDERMIS  AND  ITS  PROCESSES. 


96.  The  surface  of  plants  is  covered  by  a  skin  called  the  epidermis, 
consisting  of  one  or  more  layers  of  parenchyma,  the  cells  of  which  are 

tabular  or  compressed,  and  in  a 
firm  state  of  cohesion'"'^. 

97.  The  spaces  seen  upon  the 
epidermis,  when  examined  by  a 
microscope,  represent  these  cells. 

Tliis  is  not  the  less  tnie,  because  in 
some  kinds  of  epidermis  the  boun- 
dary of  the  cells  is  sinuous  ;  for 
in  such  cases  we  may  suppose  the 
epidermis  to  be  made  up  of  cells 
with  a  very  uneven  surface  ^  *, 

98.  It  is,  therefore,  not  a  pecu- 
liar membrane,  but  a  form  of  cellu- 
lar tissue. 

99.  It  is  spread  over  all  the 
parts  of  plants  which  are  exposed 
to  air,  except  the  stigma. 

100.  It  is  not  found  upon  parts 
habitually  living  under  water. 

101.  It  is  itself  protected  by  an 
extremely  thin  homogeneous  pel- 
licle, which  covers  evei*y  part  ex- 
cept the  openings  through  the 
stomates.  This  membrane  is  the 
cuticle,  and  may  be  regarded  as  a 
superficial  secretion,  of  the  same 
nature  as  the  intercellular  sub- 
stance (15) 

Mohl,  however,  maintains  that  tho 
cuticle  is  really  nothing  more 
than  the  thickened  external  sides 
of  the  epidermoidal  cells,  and 
that  when  it  is  separable,  it  is 
only  because  it  can  divide  from 
the  protoplasm  or  secondary 
lining.  He,  however,  admits  that 
these  external  cells  grow  out- 
wardly after  they  have  arrived 
at  a  certain  stage  of  development, 
as  is  indeed  manifest  from  the 
condition  of  sucli  hairs  as  those 
of  Crucifers,  which  gradually 
become  quite  tuberculated  on 
their  surface 


Fig.  65.— a  Chambers  formed  beneath  the  stomates  of  the  loaf  of  the  Balsam,  by  a  net-work  of  dark 
parenchjTnatous  cells;  c  the  epidermis  of  the  Iris  germanica,  with  its  cuticle,  the  former  with  its  8to« 
mates,  the  latter  with  its  slits :  b  epidermis  of  Madder,  with  its  stomates. 

C  2 
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102.  It  is  in  some  cases  composed  largely  of  silicate  of  potash  ;  in  other 
cases  it  is  hardened  by  a  deposit  of  calcareous  matter. 


103.  The  use  of  the  epidermis  and  cuticle  is  to  guard  the  subjacent  paren- 
chyma from  the  immediate  action  of  air,  and  for  the  purpose  of  absorption. 

This  seems  to  be  proved  conclusively  by  the  thickness  of  the  skin  in  plants  exposed 
to  great  drought,  its  thinness  in  those  which  inhabit  damp  places,  and  its  absence 
from  parts  which  live  under  water  ''^  • 


104.  The  epidermis  is  furnished  with  stomates. 

105.  Stomates  arc  oval  spaces  lying  between  the  sides  of  the  cells, 
invariably  opening  into  intercellular  cavities  in  the  subjacent  tissue,  and 
appearing  to  be  bordered  by  a  Umb  when  they  are  viewed  from  above *  «*. 


Fip  66.-rt'  Kpulermisof  the  leaf  of  Aloe  niarararitifcra,  sliowinsr  that  the  thiek  dark  cuticle  is  the  outer 
fide  of  the  cells  of  the  epidermis,  which  are  lined  with  pitted  protoplasm;  6  that  of  Cvcas  revoluta  m 
which,  in  Mohl  s  view,  the  continuity  of  the  cuticle  is  owinpf  to  its  ha%-ins  prown  toKether  at  its  sides 
that  of  I'.phedra  distachya,  which  shows  the  same  appearances  as  a.   ¥rom  Mohl 


STOMATES,  CISTOMES. 
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106.  This  appearance  of  a  limb  is  owing  to  the  juxtaposition  of  two  or 
more  elastic  vesicles,  closing  up  or  opening  the  aperture  which  they  form, 
according  to  circumstances  ;  as  is  manifest  when  the  stomate  is  divided 
perpendicularly  to  the  plane  of  the  epidermis « 

But  there  are  some  modifications  of  this  stnicture  which  deserve  notice.  In 

Marchantia  the  stomates  resemble 
chimneys,  and  ai'e  built  up  of  four 
tiers,  each  tier  consisting  of  four 
cells.  In  Myzodendron  in  which 
they  occur  singly  on  the  apex  of 
each  tubercle  of  tiie  stem,  they  are 
stated  by  Dr.  Joseph  Hooker  to  be 
incorporated  into  a  uniform  inte- 
gument, pi'esenting  no  trace  of  cel- 
lular origin,  lying  over  a  chani- 
ber^*"  traversed  by  viscid  fila- 
ments, and  frequently  closed  up 
by  an  opaque  mass. 

107.  It  has  been  asserted 
that  stomates  are  closed  by  a 
membrane,  but  although  that 
statement  was  erroneous,  it 
now  appears  that  the  cuticle 
is  sometimes  extended  into  the  chamber  beneath  it,  in  the  form  of  a  funnel- 
shaped  expansion,  open  at  both  ends,  and  called  the  cistome        In  some 


70 

cases  appendages  proceed  from  the  edge  of  the  cistome  through  the  intercel- 
lular passages,  to  neighbouring  cistomes,  which  are  thus  connected  with 
each  other. 

This  was  first  observed  by  Gasparrini  in  1842,  and  the  presence  of  these  organs 
has  been  confirmed  by  Mohl,  who,  however,  denies  the  existence  of  a  fibrous 
structure  such  as  Gasparrini's  figures  represent. 

108.  Stomates  are  found  abundantly  upon  leaves,  particularly  on  the 
lower  surface  of  those  organs  ;  occasionally  upon  all  ])arts  that  are  modifi- 
cations of  the  leaves,  especially  such  as  are  of  a  leafy  texture  ;  and  on  the 
stem. 


Piij.  09.— stomates  of  Myzodendron  punctulatum ;  a  section  through  stomate  and  epidermis ;  i  the 
stomate  seen  from  without ;  c  from  within.— y^r.  Hooker. 

Fig.  70.— rt  CLstomcs  of  Ornithogalum  nutan.s ;  on  the  left  are  seen  theconnectmg  appendages ;  b  a  cis- 
tome in  Cereus  peruvianus.—6''«.i7)« »•/•«»«. 
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STOMATES,  HAIRS. 


Tlie  following  estimate  of  the  number  of  stomates  found  on  certain  leaves,  will  give 
an  idea  of  their  importance  in  the  vegetable  economy  : 


Number  of  Stomates  on  a  Square  Inch. 

Upper  Side. 

Under  Side. 

Both. 

Viburnum  Tinus  .... 

Cerasus  Laurocerasus  . 

Crinuni  amabile  .... 

Mesembryantiiemum 

Aloe  ...... 

Yucca  

Cereus  speciosissimus  (stem) 
Stapelia  (stem) 

None. 
None. 

20,000 
30,000 
25,000 
40,000 

90,000 
90,000 
20,000 
40,000 
20,000 
40,000 

40,000 
70,000 
45,000 
80,000 
15,000 
1 5,000 

109.  Stomates  have  not  been  found  upon  the  roots,  nor  on  colourless 
parasitical  plants,  nor  the  submersed  parts  of  plants,  nor  on  Thallogens  ; 
they  are,  moreover,  rare,  or  altogether  absent,  in  succulent  parts. 

110.  It  frequently  happens,  that  they  are  so  incompletely  formed,  as  to 
be  either  altogether  incapable  of  action,  or  to  act  in  a  very  imperfect  man- 
ner ;  as  in  succulent  plants. 

111.  The  function  of  stomates  is  to  regulate  evaporation  and  respiration. 
It  has  been  thought  that  the  former  function,  in  particular,  is  that  for  which 
they  are  destined  ;  and  that  the  cause  of  certain  parts  becoming  succulent, 
is  the  absence  of  stomates  in  sufficient  numbers  to  carry  oif  the  watery  part 
of  the  sap.  But  some  succulent  plants  have  more  stomates  than  ordinary 
plants,  so  that  this  opinion  requires  reconsideration. 

112.  False  Stomates'"-  are  openings  in  the  epidermis,  caused  by  the 
falling:  off  of  deciduous  hairs  ^- 

113.  Hairs  are  minute  expansions  of  transparent 
cellular  tissue  proceeding  from  the  surface  of  plants. 
They  are  of  two  kinds,  lymphatic  and  secreting. 

114.  Lymphatic  hairs  are  formed  by  vesicles  of  cel- 
lular tissue  placed  end  to  end,  and  not  varying  much  in 
dimensions. 

115.  Glandular  hairs  are  also  fonned  by  vesicles  of  cel- 
lular tissue  placed  end  to  end,  but  are  sensibly  distended 
at  tbe  apex  or  base  into  receptacles  of  fluid. 

116.  Lymphatic  hairs  are  for  the  absorption  of  moisture,  for  the  protec- 
tion of  the  surface  on  which  they  are  placed,  and  for  the  control  of  evapora- 
tion through  the  stomates.  They  always  proceed  from  the  veins,  while  the 
stomates  occupy  the  interjacent  parenchyma. 

In  Campanula,  on  the  style,  are  placed  haii-s  called  collectors,  in  great  number. 
They  originate  below  the  epidennis,and  have  the  singular  property  of  being  retrac- 
tile, the  upper  part  being  capable  of  drawing  back  within  the  other  ;  their  use  is 
unknown.  Some  hairs,  moi-eover,  have  numerous  parallel  spiral  threads  formed 
in  their  interior,  as  in  Acanthodium.  Others  have  but  one  thread,  and  some 
are  curiously  striated. 

117.  Glandular  hairs  are  receptacles  of  the  fluid  peculiar  to  certain 
species  of  plants,  such  as  the  fragrant  volatile  oil  of  the  sweet  briar,  and  the 


Kg.  72.— a  Hair  of  Nuphar  luteum ;  b  the  hole  formed  where  it  drops  off. 
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acrid  colourless  fluid  of  the  nettle,  and  may  be  regarded  as  organs  of 
excretion. 

Hairs  are  simple  '  ;  setaceous  *  ;  capitate  '  ;  strangulated  «  ;  moniliform  <'  ;  articu- 
lated ;  septate  «  ;  compound  "'  ;  knotted  a  ;  clavate  A  ;  scabrous  »  ;  ciliated  y  ; 
glochidiate  "J*  J  branched?;  stellate  scutate";  araneose  *  ;  ramenta- 
ceous  "> 


c  d       e       f  g  h 


The  forms  of  hairs  are  generally  cltaracteristic  of  species,  and  sometimes  even  of 
orders.  Tliey  are  also  among  the  best  orgaus  for  examination  where  adulteration 
ia  suspected  ;  as  iu  Cotton,  Rhubarb,  Tobacco,  &c. 

117*.  Hairs  are  sometimes  caused  to  appear  by  mere  exuberance  of 
growth,  as  in  Rhus  Cotinus  ;  and  perhaps  in  Gossypium. 

118.  Hairs  are  usually  planted,  more  or  less  perpendicularly,  upon  the 
surface  on  which  they  grow.  In  some  cases,  however,  they  are  attached 
by  their  middle  (^eZia^e),  as  in  Malpighiaceous  and  Brassicaceous  plants'. 

119.  In  some  instances  they  are  circular  disks,  called  lepides,  and  are 
formed  of  a  membrane  composed  of  radiating  cells. 

120.  Prickles  are  conical  hairs  of  large  size,  sharp-pointed,  and  having 
their  tissue  very  hard. 


24 


THE  COMPOUND  ORGANS. 


IV.— OF  THE  COMPOUND  ORGANS. 

121.  From  peculiar  combinations  of  the  elementary  organs  arc  formed 
the  compound  organs. 

122.  The  compound  organs  are  the  axis  (123)  and  its  appendages  (133  a). 

123.  The  Axis  may  be  compared  to  the  vertebral  column  of  animals. 

124.  It  is  formed  from  a  spore,  embryo,  or  leaf-bud,  by  the  development  of 
a  root  in  one  direction,  and  of  a  stem  in  the  opposite  direction. 

125.  A  spore  is  a  young  plant  produced  in  the  interior  of  another,  without 
the  agency  of  sexes,  and  having  no  determinate  points  of  growth. 

126.  An  embryo  is  a  young  plant,  produced  by  the  agency  of  sexes, 
developed  within  a  seed,  and  having  determinate  points  of  growth. 

127.  A  leaf-bud  is  a  young  plant,  produced  without  the  agency  of  sexes, 
inclosed  within  rudimentary  leaves  called  scales,  and  developed  on  the  out- 
side of  a  stem. 

128.  A  spore,  or  embryo,  propagates  the  species. 

129.  Leaf-buds  propagate  the  individual. 

130.  When  the  vital  action  of  either  spore,  embryo,  or  bud  is  excited,  the 
tissue  develops  in  three  directions  :  upwards,  downwards,  and  horizontally. 

131.  That  part  which  develops  downwards  is  called  the  descending  axis, 
or  root  ;  that  upwards,  the  ascending  axis,  or  stem  ;  that  horizontally,  the 
medullary  system  ;  and  the  part  from  which  these  two  axes  start  is  called  the 
crown  or  collar. 

132.  This  extension  in  three  directions  takes  place  almost  simultane- 
ously ;  hence  it  follows  that  all  plants  must  necessarily  have  an  ascending 
and  descending  axis,  or  a  stem  and  root,  and  a  medullary  system. 

133.  The  only  apparent  exceptions  to  this  occur  among  the  lower  orders 
of  plants,  in  which  development  seems  to  be  either  spherical,  filamentous, 
or  horizontal. 

133a.  Every  part  which  grows  from  this  axis  in  a  symmetrical  manner 
is  an  appendage  of  it.    The  leaf  is  the  type  of  all  such  appendages. 


THE  ROOT. 
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v.— OF  THE  ROOT. 


134,  The  Root  is  formed  by  thd  descending  and  dividing  fibres  of  the 
stem, 

135.  Anatomically  it  differs  from  the  stem  in 
the  absence  of  normal  buds,  and  of  stomates  (105), 
and  usually  in  Exogens  of  pith. 

136.  Although  the  root  has  usually  no  distinct 
pith  in  Exogens,  yet  it  possesses  a  distinct 
medullary  system. 

137.  The  functions  of  the  root  are  to  fix  plants 
in  the  earth,  and  to  absorb  nutriment  from  it. 
As  it  has  to  force  its  way  through  substances 
which  offer  resistance  to  its  passage,  it  lengthens 
exclusively  by  successive  additions  to  the  points 
of  its  divisions. 

138.  These  additions  are  not,  however,  external. 
The  outer  surface  of  the  point  of  a  young  root  con- 
elsts  of  a  bluntly  conical  mass  of  older  cells,  com- 
posed of  the  superficial  tissue  of  the  end  of  the 
radicle  pushed  forward  by  a  cell-multiplication  com- 
mencing behind  it.  As  the  original  cells  of  this 
apex  perish  they  are  replaced  by  the  layer  beneath  ; 
and  so  the  advancing  point  of  the  root  consists  of 


Roots  75  are  nodose  «;  placentifoi-m  *  ;  conical  ;  moniliform ;  tcsticulate,  or 
tubercular  " ;  corralloid^  ;  tuberous  *  ;  and  fasciculate when  in  clusters,  as  in 
the  Asphodel.  ,   


Fiff.  74.-Young  roots  of  an  Orchi.,  cUvidcd  lengthwise ;  sp  spongiole ;  c  c  central  cells,  ^vhich  gra- 
dually give  rise  to  rf,  ov  bothrenchyma. 
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THE  ROOT. 


older  and  denser  tissue  than  that  behind  it. — Asa  Gray.  It  is  to  this 
advancing  point  that  the  term  spongiole  has  been  applied. 

139.  Occasionally  the  epidermis  separates  from  the  end  of  the  roots  in 
the  form  of  a  cup  or  cap*"^-^,  as  in  Paudanus  and  Lycopodium,  and  forms  a 
pileorhiza. 

140.  The  power  of  affording  nutriment  to  the  stem  and  other  parts,  is' 
not  possessed  by  the  root,  exclusively  iji  consequence  of  its  absorption  from 
the  soil.  The  root  is  often  a  reservoir  of  organizahle,  that  is  to  say,  of 
various  kinds  of  nutritious  matter  ready  formed,  especially  starch,  (81)  and 
gum  or  jelly  (75),  upon  which  the  young  stem  will  feed,  even  although  the 
root  itself  be  cut  off  from  communication  with  any  source  of  supply, 

Mouiliforra,  tuberous,  testiculate,  fasciculate,  placentiform,  couical,  roots, — in  short, 
all  which  are  unusually  thickened, — are  intended  by  Nature  as  reservoirs  of  food. 


They  must  not  be  confounded  with  tubers,  rootstocks,  or  corms,  all  which  are 
forms  of  stem.  The  fasciculate  7''  owes  its  appearance  to  a  general  enlargement 
of  tlie  fibres  ;  the  moniUform  is 
distended  here  and  there  unequally 
along  the  whole  length  of  a  fibre  ; 
the  tuberous  7s  is  enlarged  at  some 
one  point  only  ;  but  in  all  such 
cases  the  tendency  to  enlarge  is  a 
constant  attribute,  attended  by  the 
deposit  in  the  swellings  of  organiz- 
ahle matter  of  some  kind. 


Kig.  79. -Young  plant  of  the  parasite  Myzodendron  growing  into  the  bark  of  a  Fagus.-/. 


agus.— /.  Hooker 
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141.  The  most  remarkable  anomalies  among  roots  are  those  of  para- 
sites  which  terminate  abruptly  in  a  kind  of  sucker  buried  in  the  cellular 
matter  of  the  plant  preyed  on,  and  of  some  epiphytes  "  in  which  they  acquire 
a  green  colour,  are  furnished  with  stomatcs,  and  perform  the  functions  of 
both  roots  and  stems. 


80 


141*.  It  also  occasionally  happens  that  roots,  which  are  normally  bud- 
less,  will  form  adventitious  buds  (244)  ;  as  in  Anemone  japonica,  <fcc. 


Fig.  80.— Chiloschista  usnevides,  with  its  green  epiphytal  roots  acting  the  part  of  leaves.  Angrajcum 
funule  and  Lindcni  offer  similar  examples. 
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VI.— OF  THE  STEM. 


142.  The  STEM  is  produced  by  the  successive  development  of  leaf-buds, 
which  cause  a  corresponding  liorizontal  growtli  between  them. 

143.  If  an  annuhar  incision  be  made  below  a  branch  of  an  Exogen, 
tlie  upper  lip  of  the  wound  heals  rapidly,  the  lower  lip  not  :  the  part  above 
the  incision  increases  sensibly  in  diameter,  the  part  below  does  not. 

144.  If  a  ligature  be  made  round  the  bark  of  an  Exogen,  below  a  branch, 
the  part  above  the  ligature  swells,  that  below  it  does  not  swell. 

145.  Therefore  the  matter  which  causes  the  increase  of  Exogens  in 
diameter  descends. 

146.  If  a  growing  branch  is  cut  off  below  a  leaf -bud,  that  branch  never 
increases  in  diameter  between  the  section  and  the  first  bud  below  it. 

147.  The  diameter  of  all  Exogenous  stems  increases  in  proportion  to  the 
number  of  leaf-buds  developed. 

148.  The  greater  the  number  of  leaf- 
buds  above  a  given  part,  the  greater  the 
diameter  of  that  part  ;  and  vice  versa. 

149.  In  the  spring  the  newly  form- 
ing wood  is  to  be  traced  in  the  form 
of  oro-anic  fibres  descendino^  from  the 
leaf-buds  ;  that  Avliich  is  most  newly 
formed  lying  on  the  outside,  and  proceed- 
ing from  the  most  newly  developed  buds. 

150.  Therefore  the  descending  matter,  by  successive  additions  of  which 
Exogens  increase  in  diameter,  proceeds  from  the  leaf-buds. 

151.  The  elongation  of  the  leaf-bud  upwards  gives  rise  to  new  axes  (123) 
with  their  appendages  ;  their  elongation  downwards  increases  the  diameter 
of  that  part  of  the  axis  which  pre-existed,  and  produces  roots. 

152.  Roots,  therefore,  in  all  cases,  should  consist  of  extensions  of  the 
woody  tissue  ;  and  this  is  conformable  to  observation, 

153.  Hence,  while  the  stem  is  formed  by  the  successive  evolution  of  leaf- 
buds,  the  root,  which  is  the  eS"ect  of  that  evolution,  has  no  leaf-buds  (141*). 

154.  The  leaf-buds  thus  successively  developed  are  firmly  held  together 
by  the  medullary  system  of  the  stem,  which  proceeds  from  the  bark  inwards, 
connecting  the  circumference  with  the  centre. 

155.  The  stem  varies  in  structure  in  four  principal  ways. 

15G.  It  is  either  formed  by  successive  additions  to  the  outside  of  the 
wood,  when  it  is  called  Exogenous^-"  ;  or  by  successive  additions  to  its 
centre,  when  it  is  called  Endogenous^-'  ;  or  by  the  union  of  the  bases  of 
leaves,  and  the  extension  of  the  point  of  the  axis  which  is  called  Acrogenous, 
or  by  simple  elongation  or  dilatation,  where  no  leaves  or  buds  exist,  as  among 
Thallogens.  ° 

157.  In  what  are  called  Dictyogens^^\  the  stem  has  the  structure  of 
Endogens,  the  root  that  of  the  stem  of  Exogens  nearly  ;  Ex.  Smilax. 


FiR.  81  -These  two  diapims  represent  the  difference  in  the  size  of  the  rings  of  wood  in  a  tree  one 
of  whose  branches,  a,  had  lost  the  greater  part  ol  its  buds,  and  b  had  siiftcrcd  no  such  injury. 


OF  EXOGENS. 
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158.  Tho  stem  of  Exogens  may  be  distinguished  into  the  Pith,  the 
Medullary  Sheath,  the  Wood,  the  Bark,  and  the  MeduUary  Rays. 


a  b  c 


159.  The  Pith  consists  of  cellular  tissue,  occupying  the  centre  of  the 
stem. 

160.  It  occasionally  contains  scattered  spiral  vessels,  which  appear  to 
originate  in  the  medullary  sheath,  or  scattered  bundles  of  fibrovascular, 
that  is  to  say,  of  vascular  and  woody,  tissue,  as  in  Ferula,  and  many  tubers. 

161.  It  is  produced  by  the  elongation  of  the  axis  upwards. 

162.  It  serves  to  nourish  the  young  buds  until  they  have  acquired  the 
power  of  procuring  nourishment  for  themselves.  For  this  purpose  it  is  often 
filled  with  starch,  which,  in  the  process  of  vegetation,  becomes  converted 
into  gum  ;  and  the  latter,  when  dissolved,  passes  out  of  the  pith  into  the 
nascent  organs. 

163.  It  is  always  solid  when  first  organized  ;  but,  in  some  cases,  it  se- 
parates into  regular  cavities,  as  in  the  Walnut,  when  it  is  called  disciform ; 
or  it  tears  into  irregular  spaces,  as  in  Umbelliferous  plants. 

164.  Its  office  of  nourishing  the  young  parts  being  accomplished,  it  is  of 
no  further  importance,  and  dies. 

165.  The  Medullary  Sheath  consists  of  spiral  vessels^^', 

166.  It  immediately  surrounds  the  pith,  projections  of  which  pass  through 
it  into  the  medullary  rays'*"  ^'^ 

167.  It  is  in  direct  communication  with  the  leaf -buds  and  the  veins  of  the 
leaves. 

168.  It  carries  upwards  oxygen,  liberated  by  the  decomposition  of  car- 
bonic acid  or  of  water,  and  conducts  it  into  the  leaves. 

169.  The  Wood  lies  upon  the  medullary  sheath,  and  consists  of  concen- 
tric layers,  the  longitudinal  tissue  of  which  is  always  spiral. 

170.  It  is  formed  by  the  successive  deposit  of  organised  matter  descend- 
ing from  the  buds,  and  by  the  interposition  of  the  medullary  system,  here 
caTled  medullary  rays,  connecting  the  pith  and  the  bark    *  *. 

Its  pleurenchyma  acquires  hardness  by  tlie  deposit  of  sclerogen  (71)  in  its  tubes  s^. 

171 .  The  first  concentric  layer  lies  immediately  upon  the  medullary  sheath 
and  pith,  and  consists  of  woody  and  vasiform  tissue  *. 

172.  Each  succeeding  concentric  layer  consista  of  thin  wedges  of  woody 
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and  vasiform  tissue,  which  either  form  themselves  into  distinct  strata,  in 
which  case  the  latter  is  innermost,  or  are  confounded  together. 
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These  wedges  are  Schleiden's  indefinite  vascular  bundles,  and  have  tlie  power  of 
increasing  indefinitely  at  tlieir  back,  that  is  to  say,  on  the  side  next  tlie  cii'cuni- 
ference. 

173.  When  there  is  any  material  differ- 
ence between  the  compactness  of  the  tissue 
of  the  two  sides  of  a  concentric  layer, 
zones  are  formed,  in  which  the  outermost 
tissue  is  chiefly  woody,  and  most  compact  ; 
but  when  the  vasiform  and  woody  tissues 
are  equally  intermingled,  no  apparent 
zones  exist. 

174.  A  concentric  layer,  once  formed, 
never  alters  in  dimensions. 

175.  Each  concentric  layer,  which  is 
distinctly  limited,  is  the  produce  of  one 
year's  growth  in  countries  having  a  winter 
and  summer. 

The  annexed  cuts  will  make  this  clearer,  and 
show  how  the  appearance  of  zones  is  pro- 
duced, as  well  as  offering  a  representa- 
tion of  the  anatomy  of  a  common  exogen- 
ous tree. 

176.  Therefore,  the  age  of  an  Exo- 
genous tree  should  be  known  by  the 
number  of  concentric  circles  of  the  wood 
But  this  rule  is  of  uncertain  application,  owing  to  numerous  disturbino- 
causes,  especially  in  countries  in  which  the  period  of  rest  is  less  distinctly 
marked  than  in  the  winter  of  northern  latitudes. 


Fig.  8.5. 

the  second  ypi 
nowly  formed 
epiphlffium. 
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Such  is  the  usual  explanation  of  the  cause  of  the  zoned  appearance  of  the  woody 
system  of  Exogens  ;  but  I  have  seen  stems  of  trees  from  Calcutta,  which  I  was 
assured  had  produced  four  rings  a  year,  and  the  common  Garden  Beet,  which 


produces  in  its  roots  many  rings,  is  an  example  of  zoned  gro^vth,  which  cannot 
be  explained  by  the  common  theory. 

177.  The  secretions  of  plants  are  deposited  most  abundantly  in  the  oldest 

concentric  layers  ;  while  those  layers  which 
are  most  recently  formed  contain  but  a 
slio-ht  deposit. 

178.  When  the  tissue  of  the  concentric 
layers  is  filled  with  secretions,  it  ceases  to 
perform  any  vital  functions. 

179.  The  dead  and  fully  formed  central 
layers  are  called  the  heart-ivood. 

1 80.  The  living  and  incompletely  formed 
external  layers  are  called  the  alhumum. 

181.  Upon  the  outside  of  the  wood  lies 
the  Bark,  which,  like  the  wood,  consists 
of  concentric  layers. 

182,  It  may  be  distinguished  into  four  parts  :  1.  Epidermis^^  ;  2. 
the  Epiphlceum^^  *  ,  3.  the  Alesophloeum^^  "^'^  ;  and  4.  the  Endophloeum  or 
Liher^^         But  these  are  blended  into  one  fibro-cellular  mass  in  many  cases. 

]  83.  Each  of  these  parts  increases  by  successive  additions  to  its  own 
inside,  except  the  epidermis,  which  is  never  renewed. 

184.  The  Epiphloeum  and  Mesophlceum  are  both  formed  of  cellular  tissue 
only  ;  but  their  cells  arc  placed  in  different  directions  with  respect  to  each 
other.  The  former  is  often  large  .and  soft,  and  may  separate  spontaneously 
from  the  young  layers  forming  beneath  it :  as  in  Cork,  which  is  the  epi- 
phloeum of  Quercus  Suber,  the  cork-barked  oak. 

J  85.  The  Endophlccum,  or  Liber,  consists  of  cellular  tissue  resting  on  the 
alburnum,  of  laticiferous  tissue  (49),  and  of  pleurenchyma  (32).  The  tubes  of 
the  latter  are  often  thickened  rapidly  by  a  deposit  of  sedimentary  matter  ;  in 
which  case,  sections  of  the  tubes  present  the  appearance  of  concentric  circles. 
Hence  arises  the  toughness  of  the  tubes  of  pleurenchyma  which  occur  in  the 
liber,  and  are  manufactured  into  cordage,  as  in  the  Lace-bark  tree,  the 
Lime-tree,  <kc. 


86  is  the  same  as  Fipr.  8  ),  three  full  yeai-s  old,  with  the  layers  of  hark  move  thick  and  numerous, 
and  the  limits  of  each  year's  growth  of  wood  indicated  by  figures  on  the  upper  edge. 
Fig.  87. — Section  of  an  Oak  br.mcli  eight  years  old. 
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18G.  Occasionally  the  liber  is  only  formed  during  the  first  year's  growth  ; 
after  which  it  is  inclosed  in  wood,  and  is  eventually  found  near  the  pitli. 
This  has  as  yet  been  observed  only  among  Menispermads. 

187.  The  power  of  renewing 


88 


themselves  by  the  production 
of  new  matter  upon  their  inner 
surftice,  is  apparently  given  to 
the  layers  of  bark  in  order  to 
compensate  for  the  gradual 
and  incessant  distension  of  the 
wood  beneath  them. 

188.  As  the  older  parts  die, 
from  becoming  too  small  to 
bear  the  strain  upon  them,  new 
parts  form,  each  in  its  allotted 
place,  and  take  the  station  of' 
those  which  went  before  them. 

189.  The  secretions  of  a 
plant  are  often  deposited  in 
the  bark  in  preference  to  any 
other  part 

190.  Plence  chemical  or 
medicinal  principles  are  more 
often  to  be  sought  in  the  bark 
than  in  the  wood. 

191.  The  immediate  func- 
tions of  the  bark  are  to  protect 
the  young  wood  from  injury, 
and  to  serve  as  a  filter  through 
which  the  descending  elabo- 
rated juices  of  a  plant  may 
pass  horizontally  into  the  stem, 
or  downwards  into  the  root. 

192.  The  Medullary  Rays,  or  Plates,  (the  silver  grain  of  carpenters,) 
consist  of  cylinders,  or  compressed  parallelograms,  of  cellular  tissue  {muri- 
form  cellular  tissue),  belonging  to  the  medullary  system. 

They  are,  in  reality,  the  cellular  mass  of  the  stem,  pressed  into  plates  of  various 
5  c      a         ha  c  thickness  by  the  wedges  of  wood 

that  form  within  it.  This  is  ex- 
plained by  the  annexed  diagram, 
in  which  the  right  hand  figure 
represents  a  section  of  a  young 
stem  with  six  wedges  of  wood, 
and  the  left  an  older  with  twelve ; 
in  both  "  is  the  pith,  *  the  me- 
dullary rays,  and  "  the  wedges 
of  wood.  When  bark  is  stripped 
off  a  branch,  the  medullary  rays 
I'esemble  narrow  sharp  ellipses 
of  cellular  matter  separated  by 
pleurench^ana 
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Figs.  88j  89. — Cross  sections  of  bark. 
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194.  They  connect  together  the  \issue  of  the  trunk,  maintaining  a 
communication  between  the  centre  and  the  circumference. 

195.  They  act  as  braces  to  the  woody  and  vasiform 
tissue  of  the  wood.  They  convey  secreted  matter 
horizontally  from  the  bark  to  the  heart-wood,  and 
they  generate  adventitious  leaf-buds. 

196.  Cambium  is  a  viscid  secretion,  which,  in  the 
spring,  separates  the  alburnum  of  an  Exogen  from 
the  liber.  It  is  organisable  mucilage,  out  of  which 
new  elementary  organs  are  constructed,  whether  in  the 
form  of  vessels,  or  woody  tissue,  or  of  that  cellular 
tissue  of  the  medullary  system,  whose  office  it  is  to 
extend  the  medullary  plates,  and  maintain  the  com- 
munication between  the  bark  and  central  part  of  a 
stem. 

197.  The  foregoing  remarks  apply  to  the  struc- 
ture of  Exogens  in  the  normal  state.  Numerous 
anomalous  deviations  from  it  are  known  to  bota- 
nists, but  they  have  not  been  sufficiently  studied  to 
enable  me  to  reduce  their  irregularity  to  rule.  In 
all  cases  they  appear  to  grow  normally  at  first,  the  irregularities  being 
manifested  in  the  zones  which  follow  the  first. 

198.  As  Exogenous 

f)^  a  plants  increase  by  annual 

/  addition  of  new  matter  to 

their  outside,  and  as  their 
protecting  integument  or 
bark  is  capable  of  disten- 
sion in  any  degree,  com- 
mensurate with  the  increase 
of  the  wood  that  forms 
below  it,  it  follows,  taking 
all  circumstances  into  con- 
sideration, that  there  are 
no  assignable  limits  to  the 
life  of  an  Exogenous 
tree. 

199.  The  stem  of  Endo- 
GENS  ofi'ers  no  absolute  dis- 
tinction of  Pith,  Medullary 
Rays,  Wood,  and  Bark"^ 

200.  It  is  forme<l  by  the 
intermixture  of  bundles  of 
fibro-vascular  tissue  among 
a  mass  of  celhilar  tissue, 
the  whole  of  which  is  over- 
laid by  a  zone  of  cellular  and  woody  tissue,  inseparable  from  the  stem 
itself,  and  therefore  not  bark. 

 Al— 


Fit;.  93.— Highly  magnified  representation  of  a  transverse  section  of  one  of  the  fibre- vascular  Inindlos 
of  a  Palin-ti-ee ;  •  the  centre  ot  the  stem  ;  a  laticifcrous  tissue ;  b  cellular  tissue  of  the  ffediillai-y  system ; 
c  pleiirenchyma;  d  spiral  vessels;  «  bothrenchyma. 
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These  bundles  are  generally  formed,  1  of  a  gutter,  or  crescent-shaped  line  of  pleuren- 
chyma,  having  its  conrexity  next  tlie  circumference ;  2  of  prisinatical  cellular 
tissue  lying  in  its  concavity  ;  and  3  of  spiral  vessels  and  large  bothrenchyma 
embedded  in  the  second.  Over  this  there  is  sometimes  placed  another  cord  ot 
pleurenchyma  next  the  axis.  Each  of  these  bundles  may  be  regarded  as  being 
analogous  to  a  woody  wedge  of  the  first  year  in  an  Exogenous  stem,  the  gutter  ot 
pleurenchyma  representing  the  wood,  the  spiral  vessels  the  medullary  sheath, 
and  the  prismatical  cellular  tissue  the  pith.  Such  vascular  bundles  have  not, 
however,  the  power  of  indefinite  growth  (172),  but  have  a  determinate  size  and 
structure  to  which  after-growth  makes  no  addition. 

201.  It  increases  by  the  successive 
formation  of  new  bundles  of  fibro-vas- 
cular  tissue  in  the  central  cellular  tissue, 
rising  upwards  into  the  leaves  where 
they  form  veins,  and  curving  outwards 
as  they  descend. 

The  old  notion  was  that  the  fibro-vascu- 
lar  bundles  passed  down  the  interior 
of  the  stem,  as  represented  in  the  dia- 
gram ;  but  the  fact  is  that  they  form 
arcs,  as  is  represented  at  ^s.  These 
bundles  are,  however,  very  far  from 
descending  perpendicularly  ;  on  the 
contrary,  their  coui-se  is  both  tortuous 
and  aslant,  so  that  the  mass  of  bundles 
is  an  extremely  complicated  entangle- 
ment. Gi'asses  offer  no  exception  to 
this  rule,  the  entanglement  of  their 
fibro-vascular  bundles  taking  place  at 
the  diaphragms  of  their  nodes  ;  their 
fistular  chai-acter  did  not  exist  origi- 
nally, but  results  from  their  surface 
growing  faster  than  their  centre. 


202.  The  vascular  bundles  of  the 
centre  gradually  force  outwards  those 
which  were  first  formed,  the  cellular 

C^Ul  I  1  \  Lh'"  mass  augments  simultaneously,  and  in 
this  Avay  the  diameter  of  a  stem  in- 
creases. 

203.  What  appears  to  be  bark  in 
these  plants  is  an  external  layer  of 
cellular  tissue,  into  which  the  lower 
extremities  of  the  arcs  of  fibro-vascular 
tissue  descend  obliquely,  losing  their 
vascularity  as  soon  as  they  reach  the 
cortical  integument,  or  false-bark. 

204.  It  is  in  consequence  of  this  passage  in  an  oblique  direction  of  the 
fibro-vascular  bundles  into  the  external  cortical  integument,  that  the  latter 
can  never,  in  Endogens,  be  separated  from  the  wood  beneath  it. 

205.  The  diameter  of  the  stem  of  an  Endogenous  plant  is  detennined  by 
the  power  its  tissue  possesses  of  distending,  and  by  its  hardness. 

206.  When  the  external  tissue  has  once  become  indurated,  the  stem  can 
increase  no  further  in  diameter. 

207.  When  the  tissue  is  soft  and  capable  of  continual  distension,  there  is 
no  more  certain  limit  to  the  life  of  an  Endogen  than  of  an  Exogen  (198). 
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208.  In  many  cases  the  terminal  bud  only  of  Endogcns  is  developed  ; 
but  very  often  a  considerable  number  develope  ;  Ex.  Asparagus. 

209.  When  a  terminal  bud  only  of  an  Endogenous  ])lant  developos,  the 
stem  is  generally  cylindrical  ;  Ex.  Palms  :  when  several  develope,  it  becomes 
conical;  Ex.  Bamboo. 

210.  In  AcuoGENS  no  other  stem  is  formed  than  what  arises  from  the 
simple  union  between  the  bases  of  the  leaves  and  the  original  axis  of  the 
bud  from  which  they  spring,  and  which  they  carry  up  along  with  them. 

211.  In  the  order  of  Ferns  the  section  of  a  stem  indicates  the  same 
structure  as  that  of  the  numerous  petioles  out  of  which  it  is  constituted. 

This  is  sufficiently  apparent  if  the  leaf-stalk  of  a  Fern-leaf  is  cut  through  and  its 
fibro-vascular  tissue  compared  with  that  of  the  stem.  Eventually  these  stems 
become  hollow,  but  they  ai-e  originally  solid  '•'7 
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212.  Usually  the  stem  of  a  Fern  is  simple,  but  it  occasionally  forks, 
ap]»arently  by  the  accidental  formation  of  a  double  bud  at  its  extremity."^ 

213.  Very  large  scars  '^'  are  left  on  its  surface,  upon  which  are  visible  the 
ends  of  the  fractured  fibro-vascular  tissue  which  corresponds  with  the  sinuous 
zones  of  wood.  These  scars,  which  are  at  first  true  rhombs,  and  touch  each 
other,  are,  after  a  time,  separated  by  considerable  intervals,  and  become  much 
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longer  than  broad,  thus  proving  that  the  wliole  tissue  of  the  stem  of  a  Fern 
stretches  for  a  lonir  time  after  it  is  first  formed  and  hardened. 

214.  With  Thallogens,  which  are  mere  expansions  of  cellular  matter, 
sometimes  in  all  directions,  the  axis  disappears  and  nothing  remains  but 
threads'''*  woven  into  a  kind  of  skin  or  absolutely  separate,  or  even  separate 
cells,  or  thin  leaf-like  plates,  lobes,  or  expansions  of  various  forms. 
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215.  The  stem  of  a  plant  assumes  numerous  and  very  different  appear- 
ances in  different  plants. 

Among  the  commonest  of  its  anomalous  appearances  are  the  following  : — ascend- 


ing    *  ;  creeping/ ;  articulated  f  ;  leafless,  succulent,  and  deformed    ;  folia- 


Fig.  99  •.-Various  species  of  Erisyphe,  one  of  the  mildew  fiuigals;  1  E.  guttaU;  2  E.  pcnicillata 
J  b.  graminis ;  4  E.  adunca ;  5  E.  bicornis.— Cw'da, 
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216.  It  often  burrows  beneath  the  earth,  when  it  is  vulgarly  called  a 
creeping  root^""  *.  Sometimes  the  internodes  become  much  thickened,  when 
what  are  called  tubers ^  are  formed  ;  or  the  stem  hes  prostrate  upon  the 
earth,  emitting  roots  from  its  under  side,  when  it  is  called  a  rhizome,  or 
rootstock"""'. 

One  of  the  most  remarkable  of  the  modifications  of  the  tuber  is  that  of  the  Arrow- 
root, Maranta  aruudinacea'"',  in  which  stems  are  directed  ahiiost  perpendicularly 

downwards  instead  of  upwards,  are 
covered  with  broad  scales,  and  become 
large  reservoirs  of  starch.  The  buds 
of  the  potato  often  assume  the  tube- 
rous condition,  even  wlien  produced 
above  ground,  exposed  to  light  and 
air  '"^  (i,  \  similar  property  exists  in 
Sedum  amplexicaule,  which  forms  little 
cylindrical  tubers  on  its  stem,  enfolding 
them  in  the  axil  of  the  leaves  in  which 
they  were  generated. 

217.  If  it  distend  underground,  with- 
out creeping  or  rooting,  but  always 
retaining  a  roundish  figure,  it  is  a 


corm 
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Corms  invariably  form  themselves  one 
year,  and  perish  the  next  in  organizing 
a  new  corm,  which  preys  upon  its 
parent,  and  destroys  her.  In  the 
Crocus  this  happens  by  the  produc- 
tion, year  after  year,  of  a  terminal 
bud.  In  the  Colchicum  the  new 
bud  is  lateral.  A  corm-bud  produces 
a  flower-stem  first,  and  a  new  corm 
expands  at  its  base  as  the  leaves  grow 
and  furnish  food  for  its  supply. 

218.  All  these  forms  of  stem  are  vul- 
garly called  roots. 

219.  No  root  can  have  either  scales, 
which  are  the  rudiments  of  leaves,  or 
nodes,  which  are  the  rudiments  of  buds. 
A  scaly  root  is,  therefore,  a  contra- 
diction in  terms. 

220.  The  ascending  axis,  or  stem, 
has  nodes  and  internodes. 

But  they  may  be  exceedingly  small,  or 
crowded  together,  as  in  the  croivn  of 
the  root  '"^ ,  in  which  case  a  plant  is 
technically  called  stemless. 

221.  Nodes  are  the  places  where  tho 
leaves  are  expanded  and  the  buds  formed. 

222.  Internodes  are  the  spaces  between  the  nodes 

223.  Whatever  is  produced  by  the  evolution  of  a  leaf-bud  (227)  is  a  branch. 

224.  A  spine  is  the  imperfect  evolution  of  a  leaf-bud,  and  is,  therefore,  a 
branch. 

225.  All  processes  of  the  stem  which  are  not  the  evolutions  of  leaf-buds,  are 
mere  dilatations  of  the  cellular  integument  of  the  bark.  Such  arc^nc/c/gs(120). 


3i5  THE  STEM. 

226.  In  solid  form  the  stem  is  extremeJy  variable  ;  the  following  are 

common  terms  relatino-  to  it : — 

Terete  «  ;  half-terete  *  ;  compressed  «  ;  piano-compressed  <^ ;  two-edged  ;  acute- 
angled  '  ;  obtuse-angled*;  triangular*;  quadrangular*;  quinquangidar  •  ; 
octangular  f  ;  multangular  f  ;  triquetrous';  tetraquetrous  / ;  obscurely  trique- 
trous'"; trilateral";  quadrilateral  "  ;  quinquelateral  p.  The  figui'es  show  that 
.some  of  these  are  convertible  terms. 


a  h  c  d  e 
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VII.— OF  THE  LEAF-BUDS. 


227.  Buds  are  of  two  kinds,  Leaf-buds  and  Flower-buds.  Leaf-buds 
{Bourgeon,  Fr.)  consist  of  rudimentary  leaves  surrounding  a  growing 
(vital)  point,  wbicli  lengthens  upwards,  and  produces  leaf  after  leaf  upon 
its  surface. 

The  accuracy  of  this  statement  is  conclusively  established  by  the  excellent  obser- 
vations of  De  Mercklin,  who  has  proved  that  the  growing  point  is  not  an  imagi- 
nai'y  organ,  but  a  cellular  tumoiu*  having  a  peculiar  organization. 

228.  Flower-buds  {Bouton,  Fr.)  consist  of  rudimentary  leaves 
surrounding  a  Jixed  (vital)  point,  and  assuming,  when  fully 
developed,  the  form  of  floral  envelopes  or  apparatus. 

229.  Notwithstanding  this  difference,  a  leaf-bud  sometimes 
indicates  a  tendency  to  become  a  flower-bud  ;  and  flower- buds 
frequently  assume  the  character  of  leaf-buds  ;  Ex.  Monstrous 
Pears. 

This  will  be  more  particularly  adverted  to  in  speaking  of  the  Flower. 

230.  In  appearance,  a  leaf-bud""^  is  a  collection  of  scales  ai*- 
ranged  symmetrically  one  above  the  other.  These  scales  are 
rudimentary  leaves.  The  centre  over  which  they  are  placed,  or 
the  growing  point,  is  cellular  substance  coated  with  a  thin  stratum 
of  spiral  vessels  ;  and  these  two  parts  answer  to  the  pith  and  the 
medullary  sheath  in  Exogens. 

De  Mercklin  has  shown  that  the  evolution  of  a  leaf-bud  is  not  very 
unlike  the  gradual  drawing  out  of  the  slides  of  a  telescope  ;  that 
young  leaves  are  continually  formed  below  the  end  of  the  growuig 
point,  and  that,  consequently,  the  lowest  leaves  of  a  leaf-bud  are 
necessarily  the  oldest.  That  the  scales  are  rudimentary  leaves  was 
long  ago  shown  by  the  gradual  changes  whicii  take  place  in  the  scales 
when  a  bud  unfolds "  ;  the  careful  observer  just  alluded  to  has 
demonstrated  that  leaves  are  always,  when  very  young,  shaped  like  the  scales 
of  the  bud  ;  in  fact,  the  latter  are  leaves  formed  at  the  latter  end  of  the  year, 
and  arrested  in  their  growth. 

231.  By  the  growth  of  a  leaf-bud  a  branch  is  formed  ;  such  of  the  scales 
as  are  alive  gradually  changing  into  true  leaves  as  vegetation  advances'"'". 

232.  Sometimes  leaf-buds  separate  spontaneously  from  tbe  stem  (are 
deciduous),  and  are  then  called  hulhills  or  bulblets  ^"^-^ ;  Ex.  Lilium  bulbi- 
ferum. 

233.  In  other  cases  they  are  of  large  size,  and  are  formed  underground  ; 
they  then  form  bulbs,  or  scait/  bulbs    « * . 

234.  In  bulbs,  other  young  buds  or  bulbs,  called  cloves,  are  often  formed 
in  the  axils  of  the  scales,  as  in  Garlic  ;  and  these  gradually  destroy  the  old 
bulb  by  feeding  upon  it. 

In  like  manner  corms  produce  other  corms,  and  are  destroyed  by  their  offspring, 
as  has  been  already  sliown  (217).  Thus,  in  some  Gladioles '"' " ,  an  old  corm 
produces  the  new  one  always  at  its  point  ;  the  latter  is  then  seated  on  the 
remains  of  its  parent,  and,  being  in  like  manner  deyoui-ed  by  its  own  offspring, 
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235.  Both  corms  ami  bulbs  are  reservoirs  of  nutriment  in  either  a  starchy 
or  mucilaginous  condition,  or  both. 

236.  Leaf-buds  are  of  two  kinds,  the  regular  and  the  adventitious. 

237.  Regular  or  normal  Leaf-buds  are  only  found  in  the  axils  of  leaves. 

Commonly  they  are  single,  but  in  some  plants  they  exist  in  great  numbers,  and 
then  they  obey  two  different  laws  of  development ;  the  lowermost  in  some  being 


the  most  advanced,  as  in  Lonicera  tatarica'^;  and  the  highest  in  others,  as  in 
the  Walnut  Several  are  sometimes  on  the  same  plane,  as  in  the  Willow  or 
Poplar,  and  then  the  laterals  have  been  supposed  to  belong  to  stipules. 

238.  They  exist  in  a  developed  or  undeveloped  state  in  the  axils  of  all 
leaves,  and  of  all  modifications  of  leaves. 

239.  Therefore  they  may  be  expected  to  appear  at  the  axils  of  scales  of 
the  bud,  of  stipules,  of  bracts,  of  sepals,  of  petals,  of  stamens,  and  of  car- 
pels, in  all  which  situations  they  are  generally  undeveloped  ;  for  these 
different  organs  arc  all  modifications  of  leaves. 

The  proofs  of  this  theory  will  be  given  hereafter. 

240.  They  are  frequently  not  called  into  action,  even  in  the  axils  of 
leaves,  but  lie  dormant. 

241.  As  regular  buds  are  only  found  in  the  axils  of  leaves,  or  of  their 
modifications,  and  as  branches  are  always  the  development  of  buds,  it 
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follows,  that,  whatever  may  he  the  arrangement  of  the  leaves,  the  same  will 
be  the  disposition  of  the  branches  ;  and  vice  versa. 

242.  This  corresponding  symmetry  is,  however,  continually  destroyed  by 
the  unequal  development  of  buds,  or  by  the  accidental  destruction  of  a  part 
of  them. 

243.  Leaf-buds  which  are  formed  among  the  tissue  of  plants  subsequently 
to  the  development  of  the  stem  and  leaves,  and  without  reference  to  the 
latter,  are  called  adventitious  or  abnormal. 

244.  Adventitious  Leaf-buds  may  be  produced  from  any  part  of  the 
medullary  system,  or  wherever  celhilar  tissue  is  present.  It  has  been 
distinctly  proved,  that,  while  roots  are  prolongations  of  the  vertical  or  woody 
system,  leaf-buds  universally  originate  in  the  horizontal  or  cellular  system. 

245.  They  are  formed  in  tlie  root,  among  tlie  wood,  and  at  the  margin  or 

on  the  surface  of  leaves,  whether  perfect  or  rudimentary. 

This  is  now  a  well-known  fact.  The  following  example  of  it  was  related  in  the 
Gardeners'  Chronicle  for  October  18th,  1845  :—  "  A  Hyacintli  bulb,  in  a  state  of 
rapid  putrefaction,  while  kept  in  contivct  with  the  colil  water  of  a  hyacinth-glass 
iu  a  dwelling-house,  eutirely  renewed  its  vitality  when  removed  to  a  warm  situ- 
ation. The  decay  had  eaten  completely  through  the  base  of  the  scales  into  the 
very  heart  of  the  hyacinth,  which  was  putrid.  The  foul  slimy  matter  was  wiped 
oft",  and  the  bulb  was  placed,  its  base  upwards,  on  a  layer  of  warm  sand,  covering 
the  bottom  of  an  earthen  pan.  The  sand  was  moistened  with  water  of  a  tem- 
perature of  80°,  or  thereabouts  ;  a  bell-glass  was  placed  over  the  bulb,  with  its 
edges  pressed  into  the  sand  :  and  the  apparatus  was  put  on  a  shelf  near  a 
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north  window,  about  four  feet  above  an  Arnott  stove  in  constant  action.  From 
time  to  time  warm  water  was  given  by  pouring  it  upon  the  sand  between  the 
edge  of  the  earthen  pan  and  tlie  side  of  the  bell-glass.  Decay  was  immediately 
arrested  ;  for  some  time  the  bulb  remained  dormant ;  but,  by  degi-ees  healthy 
granulations  made  their  appearance,  displacing  the  decayed  matter ;  and  in  a  tevf 
weeks  a  fine  crop  of  young  bulbs  sprouted  forth  on  the  surface  of  the  scales  and 
on  the  edges  of  the  healed-up  sores."  In  this  case,  as  in  all  of  a  similai-  nature, 
the  new  buds  appeared  from  the  parenchyma  exclusively  ;  and  many  ol  tneiii 
became  completely  organized  as  small  bulbs  before  the  vitality  ol  the  parent 
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bulb  was  exhausted.    The  bulbs  formed  ou  tlie  petiole  of  Arum  termitum 
are  of  a  similar  origin. 

246.  They  are  constructed  anatomically  exactly  as  regular  buds,  having 
a  growing  point  in  their  centre. 

247.  Emhryo-huds  are  woody  nodules  found  in  the  bark  of  trees,  and 
appear  to  be  rudimentary  branches  formed  without  leaves,  within  a  space  in 
which  they  are  forcibly  pressed  upon  by  surrounding  tissue. 

They  are  common  in  the  bark  of  the  Beech,  the  Elm,  and  the  Cedar  of  Lebanon  ; 
and  not  uncommonly  grow  into  stunted  branches.  Very  cui'ious  examples  of 
such  growth  occasionally  occur  in  damp  tropical  countries. 

247  flr.  The  manner  in  which  the  leaves  are  folded  in  the  leaf-bud  varies 
■with  species,  and  is  called  the  vernation  of  a  plant.  The  following  are  the 
principal  forms  : — 


a  h  n  d 
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Fig.  111.— a  a  Convolute  ;  6  involute;  c  plicate;  drevolute;  e  obvolutc  ; /equitant. 
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VIII.-^OF  THE  LEAVES. 

248.  A  leaf  is  an  expansion  of  the  bark  immediately  below  the  origin  of 
a  regular  leaf-bud,  and  is  an  appendage  of  the  axis. 

249.  Wherever  a  regular  leaf-bud  is  formed,  a  leaf,  either  perfect  or 
rudimentary,  has  been  developed  also  ;  and  vice  versa. 

250.  Leaves  are  developed  alternately  one  above  and  opposite  the 
other,  around  their  common  axis  ;  or  upon  the  same  plane,  when  they  are 
opposite "  or  verticillate  f .  They  are  never  produced  side  by  side, 
except  by  irregular  development. 

It  has  been  assumed  that  the  opposition  and  verticillation  of  leaves  is  in  conse- 
quence of  the  non-development  of  internodes,  and  this  is  probably  true  ;  but 
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there  is  no  absolute  proof  of  it.  The  hypothesis  is  founded  upon  the  well-known 
fact,  that  verticillate  leaves  will  become  alternate,  if  the  branch  on  which  they 
grow  is  from  any  cause  compelled  to  grow  much  faster  than  usual. 

25L  There  is  a  constant  tendency  in  opposite  or  verticillate  leaves  to 
become  alternate. 

252.  This  is  equally  true  of  the  arrangement  of  all  parts  that  are  modifi- 
cations of  leaves. 

253.  When  leaves  are  formed,  the  point  appears  first,  and  afterwards  the 
increase  of  growth  takes  place  at  the  base. 

This  accounts  for  the  little  injury  sustained  by  leaves  when  their  ends  are  destroyed 
by  accidents,  and  is  quite  analogous  to  the  manner  in  which  the  layei's  of  bark 
increase  (183).  In  fact,  since  each  layer  of  bark  increases  by  addition  to  its 
inner  lace,  so  should  leaves,  which  are  expansions  of  bark,  increase  at  their  base, 
which  answers  to  that  inner  face. 

254.  A  leaf  may  consist  of  a  petiole  or  stalk,  a  lamina  or  blade,  and  a 
pair  of  sHpiiles  :  but  any  one  of  these  parts  may  represent  the  leaf. 
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255.  The  Petiole  is  the  channel  through  which  the  vessels  of  the  leaf 
are  connected  with  those  of  the  stem  ;  it  is  form ec  of  one  or  "^^^^  ^^^t  is 
of  spiral  vessels  and  woody  tissue,  inclosed  in  a  cellular  integument.    It  is 

often  ahsent,  and  then  a  leaf  is  called  sessile.  ,     r  .1 

256.  The  spiral  vessels  of  the  leat  ot 
Exogenous  plants  derive  their  origin  from 
the  medullary  sheath  ''^  ;  those  of  Endo- 
gens  from  the  bundles  of  libro-vascular 
tissue  (200). 

257.  The  cellular  integument  of  the 
petiole  is  a  continuation  of  that  of  the  bark. 

258.  When  the  petiole  is  leafy  and  the 
lamina  is  abortive,  it  is  called  a  phyllo- 

259.  When  the  petiole  becomes  dilated 
and  hollowed  out  at  its  upper  end,  the 
lamina  being  articulated  with  and  closing 
up  its  orifice,  as  in  Sarracenia '  and 
Nepenthes *,  it  is  called  a  intcler  or 
ascidium  ;  if  it  is  unclosed,  and  is  a  mere 
sac,  as  in  Utriculavia,  it  is  called  am- 
pulla "2 

260.  Sometimes  the  petiole  has  no  lamina,  or  is  lengthened  beyond  the 
lamina,  and  retains  its  usual  cylindrical  or  taper  figure,  but  becomes  long, 
and  twists  spirally  ;  such  a  petiole  is  called  a  tendril       (Vrille,  Fr.) 

The  petiole  is  usually  either  taper,  or  channelled  ;  and  it  has  often  a  boss  or 
struma (coussinet,  Fr.^  at  either  its  base  or  apex,  especially  in  those  leaves 
which  are  sensitive.  In  other  cases  it  is  inflated  * ,  sheathing  " ,  aniplexicaul, 
winged « ,  am-iculate,  leafless,  jointed     spinescent/ ,  &c. 


261.  The  petiole  is  sometimes  articulated  transversely,  as  in  the  Orange. 

262.  The  Lamina  of  a  leaf  is  an  expansion  of  parenchyma,  and  is 


Fig.  113.— Section  of  a  stem  and  of  the  petiole  of  a  lenf,  showing:  the  connection  between  the  two; 
p  the  pith  ;  fv  the  fibro-vascular  tissue,  whose  inner  face  consists  of  spiral  vessels,  and  is  the  medullary 
sheath ;  /  the  base  of  the  petiole  of  the  leaf ;  6  a  bud  in  its  axil. 
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traversed  by  veins  wliicli  are  ramifications  or  extensions  of  the  bundles  of 
vascular  tissue  of  the  petiole,  or,  when  there  is  no  petiole,  of  the  stem 

263.  Sometimes  one,  sometimes  both  the  surfaces  of  a  leaf  are  furnished 
with  stomates  (150). 

264.  The  veins  either  branch  in  various  directions  among  the  parenchyma, 
anastomosing  and  forming  a  kind  of  net-work,  or  they  run  parallel  to  each 
other,  being  connected  by  single  tranverse  unbranched  veins. 

265.  The  former  is  characteristic  of  Exogenous,  the  latter  of  Endogenous 
plants. 

266.  The  principal  vein  of  a  leaf  is  a  continuation  of  tlie  petiole,  and 
runs  in  a  direct  line  from  the  base  to  the  apex  of  the  lamina  ;  this  vein  is 
called  the  midrib.  It  usually  produces  other  veins  from  its  base  or  sides, 
or  from  both  :  such  veins  are  called  ribs,  if  very  strong,  and  proceeding 
from  the  base  to  the  apex  ;  under  other  circumstances,  they  are  frequently 
named  nervures. 

267.  The  veins  are  interposed  among  cavernous  cellular  substance,  called 
diachyma,  diploe,  or  mesophyllum,  which  is  often  stratified  differently  below 
the  two  surfaces  of  the  leaf  ;  the  upper  stratum  being  more  compact  than 
the  lower,  and  having  its  cells  perpendicular  to  the  plane  of  the  leaf.  In 
such  cases,  the  cells  of  the  lower  stratum  are  commonly  more  or  less  parallel 
with  the  under  surface. 

Although  this  is  certainly  the  commonest  arrangement  of  the  elementary  organs  of 
a  leaf,  yet  it  is  attended  with  numerous  exceptions.  In  many  leaves,  especially 
in  those  which  present  their  edge  to  the  sky,  there  is  no  difference  in  the  anatomy 
of  the  two  sides.  In  submersed  leaves"*'  the  cavernous  character  is  lost,  and  a 
Bolid  parenchyma  is  merely  furnished  with  occasional  air-cells  or  lacunee. 


/V 


Fi?.  1 15.— A  section  of  the  leaf  of  a  Melon  cut  perpencUcularly ;  h  hairs ;  *  t  stomates ;  fv  fibro-vascu- 

^"FiL^^Ufi^— A^pe"pendicular  section  of  the  leaf  of  a  Potamogeton ;  /  the  air  cavities  /v  the  flbro. 
vasciiliU'  tissue  of  the  veins. 
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268.  There  are,  at  least,  two  strata  of  veins,  the  one  belonging  to  the 
upper,  and  the  other  to  the  under  surface. 

269.  The  upper  stratum  conveys  the  juices  from  the  stem  into  the  lamina, 
for  the  purpose  of  being  aerated  and  elaborated  ;  the  under  returns  them 
into  the  bark. 

Nothing  belonging  to  the  leaf  lias  been  so  little  examined  as  the  true  arrangement 
of  its  veins.  The  statement  here  made  appears  to  be  true  in  common  cases,  as 
is  indeed  proved  by  those  skeletons  of  tree-leaves  which  lie  iu  water  all  the 
winter,  and  become  di'ied  in  the  spring.  In  such  uistances  the  two  layers  of 
veins  are  readily  separated,  and  exactly  answer  to  each  other.  But  it  is  by  no 
means  to  be  inferred  that  such  is  the  universal  structure  of  the  venous  system 
of  leaves.  In  fact,  one  great  exception  is  furnished  by  Theophrasta  Jussisei,  to 
which  my  attention  has  been  drawn  by  an  unknown  correspondent.  In  this 
plant  there  are  three  layers  of  veins,  of  which  the  middle  is  much  reticulated, 
but  the  upper  and  lower  are  far  less  so,  their  fibres  lying  much  more  parallel 
with  each  other  ;  and,  instead  of  being  applied  to  the  reticulations  of  the  middle 
layer,  crossing  it  obliquely.    This  plant,  at  least,  requires  to  be  carefully  studied. 

270.  The  lamina  is  variously  divided  and  shaped  ;  it  is  usually  thin  and 
membranous,  with  a  distinct  upper  and  under  surface  ;  but  sometimes 
becomes  succulent,  Avhen  the  surfaces  are  often  not  distinguishable. 

271.  The  one  surface  is  presented  to  the  sky,  the  other  to  the  earth  : 
this  position  is  rarely  departed  from  in  nature,  and  cannot  be  altered  arti- 
ficially, except  by  violence. 

272.  A  leaf  is  simple  when  its  lamina  is  undivided,  or  when,  if  it  is 
separated  into  several  divisions,  those  divisions  do  not  reach  the  midrib. 

The  undivided  form  is,  in  the  beginning,  universal  among  leaves,  as  is  found  by  the 
scales  of  a  leaf-bud,  which  are  leaves  ari-ested  in  their  growth.  It  is  only  after 
they  have  arrived  at  an  advanced  period  of  growth  that  they  acquire  divisions. 
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273.  The  form  of  the  simple  leaf  is  extremely  variable,  and  the  terms 
employed  to  denote  the  variations  are  numerous  in  proportion. 

274.  Many  leaves,  which  never  lose  their  primitive  condition,  are  always 
perfectly  undivided,  or  entire  ;  others  have  the  margin  interrupted  by  small 
toothings.  Of  such  leaves  the  following  are  among  the  more  common  forms :  
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Orbicular 'I' *;  ovate '  ;  lanceolate'";  oval  *;  oblong  f  ;  roundish  oblong  "  ;  pel- 
tate « ;  cordate '  ;  cordate  ovate  /  ;  cordate  acuraiuate '  ;  reniform  / ;  oblique  <" ; 
auriculate    * . 

In  such  leaves  the  toothings  are  caused  by  a  special  growth  of  points  on  the  margin. 

275.  In  other  leaves  the  margin  is  produced  here  and  there  into  manifest 
angles  ;  in  which  cases  the  following  terms  are  commonly  in  use  : — 

Sagittate  or  arrow-headed  '^^  *  ;  cuneate  or  wedge-shaped ' ;  hastate  / ;  angular  a  ; 
triangular  . 
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276.  In  other  cases  the  margin  is  repeatedly  interrupted  in  a  definite 
manner  along  its  whole  course  ;  and  then  such  terms  as  the  following  are 
employed  :  — 

Palmate     f;  seven-lobed  «  ;  pinnatifid*;  sinuated";  panduriform  . 
b  c 


277.  A  leaf  is  compound  when  the  divisions  pass  down  to  the  midrib 
so  as  to  subdivide  the  leaf  into  smaller  and  distinct  leaves,  or  leaflets 
{foliola). 
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De  Mercklin  has  ascertained  the  interesting  fact  that  all  compound  leaves  are  at 
first  perfectly  entire  ;  that  crenels  are  then  formed,  which  grow  up  uito  leaflets. 
Therefore  the  difference  between  entire,  toothed,  laciniated,  compound,  decom- 
pound, and  supradecompound  leaves  is  in  the  degree  of  theu-  development,  the 
first  being  least  and  the  latter  most  developed.  Thus  we  see  that  the  reason  why 
the  leaves  below  the  inflorescence  of  plants  are  so  much  more  smiple  and  small 
than  others  is  merely  that  the  plant  loses  its  powers  of  developmg  leaf-organs  m 
proportion  as  it  gains  the  power  of  forming  flower-organs. 

278.  When  leaves  are  compound,  their  mode  of  division  is  expressed  by 

such  terms  as  the  following  : — 

Ternate^^";  biternatef  or  triternate ;  digitate";  pedate"  ;  pinnate/;  interrupt- 
edly pinnate*  ;  lyrate**;  bipinnate';  decompound  or  tripumate  *  ;  bijugate'; 
conjugato-pinnate  * . 


279.  In  speaking  of  the  margin  of  a  leaf,  we  say  that  it  is 

Entire  ^'7";  serrate '2""  ;  biserrate  ;  dentate ;  duplicato-dentate      ;  tri-den- 
ta^tgUSa  .  crisp  or  curled       ;  crenate  «. 

280.  The  point  of  the  leaves  gives  rise  to  other  terms,  such  as 

Acute "7 A;  obtuse     e  J  retuse  '^orf  j  emarginate  "7a  j  acuminate"' ' ;  mucronate  , 
truncate 

281.  The  bases  of  leaves  frequently  adhere  to  each  other,  or  to  those 
of  other  leaves,  so  as  to  present  the  appearance  of  a  stem  growing  through 
them,  as  in  the  connate     and  amplexicaul  conditions. 

This  is  the  beginning  of  the  greater  change  of  appearance  caused  by  adhesions, 
which  are  so  remarkable  in  flowers. 

282.  In  some  cases  the  earliest  leaves  formed  each  year  upon  a  stem 
are  quite  different  in  appearance  from  those  which  proceed  at  a  later  period 
from  buds  developed  in  their  axil,  as  in  the  Berberry 

In  all  such  cases,  the  transition  from  the  anomalous  early  form  '^2/  to  the  regular 
later  form  122  r  ig  distinctly  traceable  through  various  degrees. 

283.  Stipules  are  attached  to  each  side  of  the  base  of  the  petiole. 
They  have,  if  leafy,  veins,  the  anatomical  structure  of  which  is  the  same  as 
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that  of  the  veins  of  the  leaves.  When  they  belong  to  the  leaflets  of  com- 
pound leaves,  they  are  called  stipels. 

Stipules  usuMlly  appear  later  than  leaves  in  the  order  of  devtlopraent.     But  in 
Baptisiathe  case  is  Reversed. 


284.  Sometimes  only  one  stipule  is  formed,  tlio  other  being  constantly 
abortive,  as  in  Azara. 

285.  Stipules  are  sometimes  transformed  into  leaves  :  they  sometimes 
have  buds  in  their  axils  ;  and  may  be  therefore  considered  rudimentary 
leaves. 

286.  Whatever  arises  from  the  oase  of  a  petiole,  or  of  a  leaf  if  sessile, 
occupying  the  same  place,  and  attached  to  each  side,  is  considered  a  stipule. 
The  appearance  of  this  organ  is  so  extremely  variable,  some  being  large 
and  leaflike,  others  being  mere  rudiments  or  scales,  others  spines,  ten- 
drils, &c.,  that  botanists  are  obliged  to  define  it  by  its  position,  and  not  by 
its  organization. 

287.  Stipules  must  not  be  confounded  with  cellular  appendages  of  the 
edge  of  the  petiole,  as  in  Dogbanes. 

288.  Stipules,  the  margins  of  which  cohere  in  such  a  way  that  they 
form  a  membranous  tube  sheathing  the  stem,  are  called  ochrece  ;  Ex. 
Rhubarb. 

.   The  conclusions,  as  to  stipules  and  leaves,  to  which  De  Mrrckliii's  investigations 

have  led  liim,  are  the  following  :  — 
a.  Leaves  rH  grow  upon  an  axi«,  and  their  first  form  is  thud  of  a  tubercle.  The 

lobes,  divisions,  or  leHflets  found  in  tlie  lower  halt' of  a  completely  formed  leaf, 

appear  at  a  later  period  than  those  of  the  uppi-r  half. 
h.  The  origin;.]  tubercle  answers  lo  the  point  ot  a  leaf  or  to  the  point  of  a  common 

pefio'e. 

c.  All  kaves,  at  a  particular  period  of  their  growth,  are  simple. 

d.  In  all  leaves  the  blade  and  ihe  upper  end  ot  the  |  etiole  are  formed  earlier  thini 
ihe  stipules  and  the  lower  half  of  ihe  petiole.    (Tina  is  not  true  of  Baptitiia.) 

e.  There  are  two  lorinations  in  the  compound  leaf;  it  is  at  first  f-imple  ;  it  then 
becomes  pinnated.  It  is  scarcely  probable  ihiit  pinnated  leaves  owe  their  origin, 
like  ihe  first,  to  the  axis  of  the  lenflet. 

f.  Whether  a  leaf  be  simple  or  compound,  the  petiole  must  be  considered  as  an 
immediate  extension  ol  the  axis  ;  it  certainly  exercises  considerable  influence  on 
the  formation  of  the  baf. 

g.  'J'he  stipel  appears  later  than  the  part  of  the  leaflet  at  whose  base  it  appears  ; 
its  growth  is  generally  much  slower  than  that  of  the  stiiiule. 
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h.  All  the  parts  of  a  leaf  are  symmetrical  when  first  born,  and  the  rudiment  of 

every  leaf  is  a  body  symmetrically  placed  with  regard  to  the  axis, 
t.  In  compound  leaves  the  young  leaflets  are  always  opposite. 

h.  All  the  parts  of  the  rudimentary  leaf  are  susceptible  of  development.  In  general 
this  proceeds  from  the  point  of  the  leaf  to  its  base,  but  most  commonly  it  is 
more  active  and  more  considerable  at  the  base  than  near  the  point.  Develop- 
ment enlarges  the  leaf  in  every  direction,  and  pi-edominates  in  particuLar 
directions. 

I.  The  lamina  of  the  leaf  is  formed  first ;  its  leafy  sides  are  extensions  of  it,  whe- 
ther equal  sided  or  unequal  sided. 

VI.  Teeth  and  crenells  ai)pear  to  be  owing  to  the  development  of  certain  rows  of 
cells  on  the  edge  of  the  leaf.  Not  a  trace  of  them  is  to  be  found  on  the  youngest 
leaves,  whose  sides  are  commencing  their  formation. 

71.  The  stipules  of  Dicotyledons,  because  of  the  great  length  of  the  petiole,  appear 
like  organs  independent  of  the  lamina.  The  rapidity  of  their  development  is  pro- 
bably owing  to  their  position,  close  to  the  axis.  Their  blade  covers  the  axis  or 
other  organs  during  its  growth. 

o.  The  petiole  grows  chiefly  in  one  direction  ;  of  all  the  parts  of  a  leaf  it  is  that 
wliich  grows  most,  if  its  small  original  volume  is  taken  into  consideration. 

p.  Although  most  of  these  views  are  founded  on  fact,  nevertheless  they  cannot  be 
regarded  as  having  a  perfectly  solid  basis  until  the  internal  life  of  the  parenchyma 
of  the  leaf  and  its  products  shall  have  been  well  observed.  It  is  that  which  now 
remains  as  the  great  object  of  investigation  as  regards  the  history  of  leaves  ;  for 
hitherto  little  more  has  been  done  than  to  follow  their  successive  transformations. 

289.  All  leaves  are  originally  continuous  with  the  stem.  As  they  grow, 
an  interruption  of  their  tissue  at  their  junction  with  the  stem  takes  place,  hy 
which  a  more  or  less  complete  articulation  is  formed,  sooner  or  later. 

290.  The  articulation  between  a  leaf  and  stem  being  completed,  the  tissue 
of  the  former  becomes  gradually  incrusted  by  the  foreign  matter  deposited 
by  the  sap  in  the  process  of  secretion  and  digestion,  and  at  last  is  incapable 
of  further  action,  when  it  dies.  When  the  stem  continues  to  increase  in 
diameter,  the  dead  leaf  not  increasing  with  it,  the  latter  is  eventually  thrown 
off ;  this  is  the  fall  of  the  leaf.  But  in  some  species  the  articulation  is 
so  slight,  and  the  stem  increases  so  little  in  diameter,  that  the  leaf  is  never 
thrown  off,  but  simply  withers  and  decays. 

In  all  Exogens  the  leaf  is  thrown  off  sooner  or  later  ;  but  Evergreens  retain  their 
leaves  for  months,  and  the  Araucaria,  as  well  as  some  other  Conifers,  for  many 
years. 

292.  The  mode  in  which  leaves  are  arranged,  within  their  bud  is  called 

vernation,  or  gemmation  (247°). 

This  is  uniform  in  the  same  species,  and  sometimes  different  in  allied  species.  It 
is  therefore  sometimes  employed  with  advantage  in  distinguishing  species,  or 
even  genera  ;  but  has  been  much  less  studied  than  its  importance  demands.  The 
common  varieties  of  vernation  are  represented  at  page  42. 

293.  Leaves  have  sometimes  the  property  of  producing  leaf-buds  from 
their  margin  ;  Ev.  Bryophyllum,  Mala.vis  paludosa,  and  proliferous  Ferns. 

293*.  When  leaves  are  rudimentary  or  ephemeral,  as  in  many  succulent 
plants,  the  office  of  the  leaf  is  performed  by  the  bark. 
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294.  Plants  are  nourished  by  the  absorption  of  food  from  the  air  and  earth, 
in  consequence  of  which  they  grow,  and  produce  their  pecuhar  secretions. 

Sometimes  they  live  for  considerable  periods  upon  what  they  find  in  the  air  only, 

and  the  organizable  mat- 
ter which  they  contain 
within  themselves,  as 
happens  in  Hyacinths 
and  Potatoes,  which  will 
reproduce  themselves, 
and  form  new  brandies 
and  leaves  without  coming 
in  contact  with  the  earth. 
Epiphytes  habitually  live 
thus.  Many  accidental 
cases  are  also  on  record, 
one  of  the  most  i-emark- 
able  of  which  is  that  of 
an  ancient  Apple-tree, 
which,  in  the  year  1812, 
was  uprooted  by  a  storm, 
while  loaded  with  fruit. 
Eight  years  afterwards  it 
was  still  alive ;  it  had 
formed  a  root  at  a  knee 
of  the  stem  on  which  it 
rested,  had  borne  that 
year  four  bushels  of  finiit, 
and  although  sickly  and 
overrun  with  moss,  was 
in  a  way  to  recovery  from 
the  accident.  Potatoes 
left  in  dry  boxes,  and 
forgotten  there,  will  pro- 
duce branches  and  young 
potatoes,  as  is  shown  in 
the  annexed  cut  and 
if  light  is  admitted  to 
them,  will  fully  develop 
their  leaves,  without  any 
communication  with  the 
earth.  In  such  cases  the 
soil  is  represented  by  the 
old  decaying  tuber  :  and  perhaps  something  similar  occurs  in  other  cases. 

295.  The  growth  of  plants  is  very  rapid  ;  the  leaves  often  acquire  six  or 
seven  times  their  original  weight  per  hour. 

Dr.  Desaguliers  calculates  that  a  turnip-seed  weighs  not  more  than  the  14,000  or 
15,000  of  an  ounce,  and  that  it  may  increase  fifteen  times  its  own  weight  in  a 
minute.  This  root  has  been  found  to  increase  15,9.00  times  the  original  weight 
per  day. 

296.  The  food  of  plants  always  consists  of  carbonic  acid,  nitrogen,  and 
water,  with  certain  mineral  matters,  chiefly  alkaline,  the  nature  of  which 
varies  according  to  species. 

297.  The  exact  nature  of  their  inorganic  food,  and  the  proportion  which 
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they  demand,  is  determined  by  what  they  contain.  If  a  phint  always  con- 
tains a  notable  quantity  of  sulphur,  we  must  suppose  that  mineral  to  be 
essential  to  it  ;  and  so  on. 

This  will  be  more  clear  if  the  following  table  of  the  analysis  of  the  ashes  of  tlie 
steins  of  various  plants  be  carefully  examined  : — 


Potash  . 

Soda  .       .  . 

Jjime 

Magnesia  .  .  . 
Alumiua 

Silica         .       .  . 
Oxide  of  iron  . 
Oxide  of  manganese 
Sulphuric  acid    .  . 
Phosphoric  acid 
Chloiiue 

100,000  parts  dry,) 
yield,  of  ashes  .  ) 


meat. 

Barley. 

Maize. 

Buckwheat. 

Flax. 

i 

a 
« 

Potato. 

Cabbage. 

20 

180 

189 

332 

1656 

138 

2370 

29 

48 

4 

62 

jsio 

50 

0  ? 

1154 

240 

554 

652 

704 

230 

624 

2928 

1747 

32 

76 

236 

1292 

480 

209 

488 

22 

90 

146 

6 

26 

2 

10 

52 

17 

2870 

3856 

2708 

140 

20 

220 

801 

210 

14 

4 

15 

10 

7 

58 

8 

20 

20 

32 

44 

37 

118 

106 

217 

66 

34 

245 

959 

170 

160 

54 

288 

118 

226 

32 

785 

30 

70 

6 

95 

20 

80 

0? 

274 

3518 

5242 

3985 

3203 

1456 

3121 

4786 

7546 

If  these  tables,  taken  from  Professor  Solly's  Rural  Chemistry,  are  to  be 
relied  upon,  they  show  conclusively  :  1.  that  the  ordinary  food  of  plants  in 
part  consists  of  the  minei-al  matters  here  enumerated  ;  and  2.  that  their 
mineral  matters  vary  in  impoi'tance  with  species;  for  example,  that  Silica  is  of 
the  first  consequence  to  Wheat,  Barley,  and  Maize  ;  Lime  to  Potatoes ;  Potash 
to  Cabbage  ;  Magnesia  to  Buckwheat.  On  the  other  hand,  that  Chlorine,  with 
Sulphuric  and  Phosphoric  acids,  which  foiTn  a  considerable  ingredient  in  Cab- 
bages, are  of  little  moment  in  Wheat.  Such  facts  are  at  the  foundation  of  all 
husbandry,  empirical  as  well  as  scientific. 

298.  Roots  have  the  power  of  absorbing  most  substances  in  a  fluid  or 
gaseous  form,  even  although  their  extremities  are  unbroken. 

It  appears  probable  that  when  plants  are  incapable  of  imbibing  certain  substances,  ■ 
such  as  strontian,  there  is  no  isomorphism  between  their  ordinary  mineral  con- 
stituents and  those  they  reject.    Thus,  lime  aud  magnesia,  which  plants  will 
indifferently  absorb,  are  isomorphous  ;  but  between  them  and  strontian,  which 
they  will  not  absorb,  no  isomorphism  exists. — Dauhevy. 

299.  Roots  possess  the  power  of  selecting  from  the  food  which  is 
presented  to  their  roots,  such  matters  as  are  best  suited  to  their  consti- 
tutions. 

This  is  the  foundation  of  the  whole  practice  of  the  rotation  of  crops.  An  endeavoui- 
has  been  made  indeed  to  explain  the  necessity  of  that  practice  by  the  theory  of 
root  excretions  (325),  and  Bouchardat  denies  altogether  that  plants  possess  any 
power  of  selection.  But  when  we  find  that  a  Wlicat.  plant,  growing  in  the  same 
soil,  under  the  very  same  circumstances  as  a  Pea,  contains  2870  of  sihca,  while 
the  latter  has  only  1000,  that  the  Pea  has  2730  of  lime  against  240  in  Wheat 
and  that  such  differences  are  universal  among  plants,  reason  tells  us  that  expe- 
riments like  those  of  M.  Bouchardat  are  not  satisfactory.  It  is,  however 
remarkable  that  plants  should  have  no  power  of  rejecting  poisons.  ' 

300.  Carbon  is  obtained  in  the  form  of  carbonic  acid,  derived  from  the 
atmosphere,  or  generated  in  soil  by  the  decay  of  vegetable  matter. 

According  to  Schleiden,  it  is  only  decomposed  in  the  presence  of  nitr.tgen  •  as  soon 
*8  the  nitrogen  is  exiiausted  the  deconii>osition  of  CO  ceHses.  ' 
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301.  Hydrogen  is  obtained  principally  by  the  decomposition  of  water, 
but  also  from  sulpliuretted  hydrogen,  or  hydrocarbons,  and  is  assimilated 
along  with  carbon,  while  the  oxygen  of  the  Avater,  or  of  carbonic  acid, 
is  liberated. 

302.  Nitrogen  can  only  be  obtained  by  plants  in  the  form  of  ammonia. 
The  nitrogen  of  the  atmosphere,  it  is  said,  cannot  be  the  source  of  supply, 
because  it  does  not  enter  into  combination  with  any  element  except  oxygen, 
even  when  the  most  powerful  chemical  means  are  employed. 

Mr.  Rigg  insists,  however,  that  plants  do  obtain  free  nitrogen  from  the  air  ;  and  it 
must  be  admitted  that  tlie  assertion  of  there  being  a  cliemical  inipossibihty  in  the 
matter  is  of  no  weight ;  for  who  shall  say  what  is  possible  to  that  organised  body 
which  can  decompose  carbonic  acid  ? 

303.  Ammonia  exists  in  every  part  of  plants,  in  the  roots,  in  the  stem, 
and  in  all  blossoms  and  fruits  in  an  unripe  condition.  It  is  supplied  by 
rain-water,  which  carries  it  down  from  the  air,  in  which  it  is  suspended,  in 
consequence  of  the  putrefaction  of  animal  and  vegetable  matters. 

304.  A  certain  portion  of  the  ammonia  which  falls  with  rain  evaporates 
again  with  the  water  ;  but  another  portion  is  taken  up  by  the  roots  of  plants, 
and,  entering  into  new  combinations,  produces  albumen,  gluten,  and  a 
number  of  other  compounds,  containing  nitrogen. 

305.  But  it  is  not  so  much  the  quantity  of  ammonia  that  is  important  to 
plants,  as  the  form  in  Avhich  it  is  presented  to  them.  When  in  a  volatile 
state,  it  is  in  great  measure  lost  before  it  can  be  taken  up.  When  fixed,  in 
the  state  of  salts,  its  volatility  is  overcome,  and  not  the  smallest  portion  of 
the  ammonia  is  lost  to  the  plants,  for  it  is  all  dissolved  by  water  and  imbibed 
by  the  roots. 

Hence  the  great  importance  fixinri  ammonia,  by  converting  the  volatile  carbonate 
into  a  fixed  salt,  such  as  the  mm-iate,  sulphate,  or  nitrate. 

306.  Nitrogen  is  chiefly  found  in  the  young  parts  and  in  seeds.  It 
gradually  disappears  in  old  parts. 

This  is  supposed  to  explain  why  young  wood  rots  so  much  quicker  than  old  wood  ; 
a.nd  it  is  said  that  if  the  azotised  matter  of  young  wood  (which  is  always  soluble) 
is  removed  by  repeated  washings,  it  ceases  to  be  perishable.  Rigg  says  that 
Peas  and  Beans  contain  200  parts  by  weight  for  every  1000  parts  of  carbon. 

307.  Carbonic  acid,  water,  and  ammonia,  are  not  the  only  elements 
necessary  for  the  support  of  vegetables.  Certain  mineral  constituents  are 
also  essential. 

308.  Phosphate  of  magnesia  in  combination  with  ammonia  is  an  invariable 
constituent  of  the  seeds  of  all  kinds  of  grasses.  The  acids  formed  in  plants 
are  of  various  kinds.  It  cannot  be  supposed  that  their  presence  and  pecu- 
liarity are  the  result  of  accident.  If  these  acids  are  constantly  present  and 
necessary  to  life,  it  is  equally  certain  that  some  alkaline  base  is  also  indis- 
pensable, in  order  to  enter  into  combination  with  the  acids,  which  are  usually 
found  in  the  state  of  salts.    (Raphides  90.) 

309.  If  a  plant  does  not  produce  more  of  its  peculiar  acids  than  it  requires 
for  its  own  existence,  a  plant  must  contain  an  invariable  quantity  of  alkaline 
bases,  wherewith  the  vegetable  acids  may  form  salts. 

310.  The  proportion  of  alkaline  bases  in  a  plant  is  indicated  by  the 
quantity  of  ashes  they  yield.  The  quantity  of  ashes  obtained  from  the  same 
quantity  of  vegetable  matter  varies  constantly  in  different  species.  Therefore 
the  proportion  of  alkaline  bases  varies  in  different  species,  and  consequently 
different  species  demand  a  different  amount  of  alkaline  food  iu  the  soil.  (297.) 
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There  is  sometimes  a  great  uniformity  in  the  quantity  of  ashes  found  in  the  same 
plant.  Professor  Edward  Solly  found  the  following  quantities  in  certain 
Rimbarbs :— viz.  iZ/ieitJft  tmdulatum,  67  in  10,000  fresh;  Jii/Oridum,  68;  crin- 
jmm,  61  ;  tataricum,  78  ;  Myatts,  62  ;  in  Asparagus  of  1843  from  the  Horticul- 
tural Gardens,  700  in  10,000 ;  and  in  that  of  1842,  from  Co  vent  Garden,  705. 

311.  The  absolute  quantity  of  mineral  matter  appears  to  be  connected 
with  the  amount  of  nitrogen,  but  not  the  relative  quantity. 

Thus  Professor  Solly  found  but  19  parts  of  ashes  in  10,000  of  good  fir-wood;  but 
318  in  10,000  when  it  was  rotting  ;  that  is  to  .say,  when  the  quantity  of  nitrogen 
in  it  gave  it  a  tendency  to  decay.  In  like  manner  the  green  parts  of  plants 
richest  in  nitrogen  are  richest  in  mineral  matters.  Thus,  while  timber  of  oak 
or  deal  does  not  at  the  worst  exceed  320  in  10,000,  the  leaves  of  Kidney  Beans 
contain  2!}95,  of  Chervil  2393,  of  Celery  2044,  &c.,  as  appears  from  experiments 
by  the  same  expert  analyst. 

312.  The  perfect  development  of  a  plant  is  therefore  dependent  on  the 
presence  of  suitable  mineral  matters  ;  for  when  those  substances  are  totally 
wanting,  growth  will  be  arrested  ;  and  when  they  are  deficient,  it  must  be 
impeded  in  proportion. 

For  example,  corn-plants  cannot  grow  in  the  absence  of  silica,  and  their  vigour  is, 

cceteris  paribiis,  regulated  by  its  abundance. 

313.  But  other  substances  are  required  to  sustain  the  life  of  plants. 
Phosphoric  and  sulphuric  acids  have  been  found  in  the  ashes  of  all  plants 
hitherto  examined  ;  and  common  salt,  sulphate  of  potash,  nitrate  of  potash, 
salts  of  iron  and  copper,  chlu7-ide  of  potassium,  and  other  matters,  may  be 
regarded  as  necessary  constituents  of  several  plants. 

314.  Therefore  it  is  indispensable  that  every  plant  should  find  in  the  soil 
in  which  it  grows  those  inorganic  constituents  which  nature  has  rendered 
necessary  to  it,  just  as  it  is  necessary  for  animals  that  they  should  find 
in  their  food  the  pliosphates  of  lime  and  magnesia,  which  harden  their 
bones. 

315.  As  soon  as  food  is  absorbed,  it  begins  to  ascend  into  the  stem,  or 
to  diflFuse  itself  through  the  system,  and  receives  the  name  of  sap. 

"Lac  niveum  potes  purpureamque  sapam." — Ovid. 

316.  In  the  course  of  the  sap  upwards,  water  and  carbonic  acid  arc 
partially  decomposed,  and  their  elements  are  deposited  along  with  nitrogen 
in  the  interior  of  the  tissue,  forming  the  protoplasm  (G8)  or  layer  over  the 
interior  of  every  cell  and  vessel,  which  thus  become  in  part  solidified. 

317.  As  soon  as  the  sap  reaches  the  leaves  or  the  surface  of  the  bark, 
water  is  rapidly  thrown  oif,  and  green  matter,  or  occasionally  some  other 
colour,  is  formed,  provided  the  part  is  exposed  to  light. 

The  connection  between  the  apf]-)earance  of  green  colour  and  lightv  is  suflRcientlv 
proved  by  blanched  vegetables,  which  gain  their  verdure  as  soon  as  light  is 
allowerl  to  reach  them.  If  some,  as  Rhubarb,  acquire  a  colour  notwithstanding 
their  growth  in  absolute  darkness,  that  is  owing  to  the  presence  of  sohible  colour- 
ing matter  ready  formed  in  the  fleshy  roots  from  which  the  blanched  shoots 
proceed. 

The  loss  of  water  by  plants  seems  to  depend  mainly  (not  entirely)  upon  the  inten- 
sity of  light  to  which  they  are  exposed.  In  bright  sunshine  they  jierspire  most 
in  weak  diffused  light  least,  and  in  darkness  not  at  all.  Hales  found  that  a 
Cabbage  lost  19  ounces  of  its  weight  per  diem,  and  a  Sunflower  20  ;  he  estimated 
the  average  rate  of  perspiration  by  plants  to  be  ecjual  to  17  times  that  of  a  man. 
In  one  of  his  experiments  he  found  that  the  branch  of  an  Apjile-tree,  2  feet  Ion" 
with  20  apples  on  it,  exposed  to  bright  sunshine,  raised  a  column  of  mercui-v 
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12  inches  in  7  minutes.  But  a  dry  air,  especially  if  in  motion,  also  robs  plants 
of  their  water,  independently  of  light. 

318.  This  appears  to  arise  chiefly  from  the  decomposition  of  carbonic 
acid,  ammonia,  and  water,  when  the  carbon,  nitrogen,  and  hydrogen  are 
fixed  by  the  plant,  and  the  oxygen  restored  to  the  atmosphere.  Such  action 
is  called  the  assimilating  power  of  plants. 

Plants  are,  therefore,  the  great  purifiers  of  the  atmosphere,  consuming  the  pro- 
ducts of  animal  respiration  and  putrefaction,  and  converting  them  again  into 
matter  suited  to  the  wants  of  man.  According  to  the  most  recent  and  very 
accurate  experiments  of  Mr.  Haseldine  Pei)ys,  it  seems  proved  that  healthy 
vegetation  is  always  so  acting  as  to  restore  the  atmospheric  air  to  its  original 
composition  of  21  parts  per  cent,  of  oxygen,  by  the  absorption  of  carbonic  acid 
and  liberation  of  oxygen  ;  that  this  action  is  accelerated  by  the  aid  of  light,  but 
that  it  continues  duruig  the  night,  although  more  slowly. 

319.  In  the  absence  of  light,  plants  re-absorb  oxygen  from  the  atmo- 
sphere, and  re-combine  it  with  the  matter  they  contain,  to  be  again  liberated 
at  the  return  of  liffht. 

320.  They  also,  at  all  times,  especially  at  night,  part  with  carbonic  acid 
in  small  quantities. 

It  has,  however,  been  proved  experimentally  that  they  purify  the  air  much  more 
by  their  assimilating  (31(1)  action  than  they  vitiate  it  by  their  respiration  ;  and  Mr. 
Pepys  was  unable  to  find  that  any  carbonic  acid  was  produced  so  long  as  plants 
remain  in  health.  But  if  a  healthy  growing  shoot,  loaded  with  leaves,  be  placed 
in  lime-water,  carbonate  of  lime  is  formed  upon  its  surface,  and  it  is  difficult  to 
believe  that  the  mere  separation  of  a  shoot  from  its  parent  would  suddenly  give 
rise  to  the  extrication  of  carbonic  acid  ;  the  inference  would  rather  be  that  car- 
bonic acid  is  habitually  given  off  in  respiration. 

321.  No  plants  can  long  exist  in  which  this  alternate  action  is  prevented, 
unless,  perhaps,  Fungals  and  brown  parasites. 

322.  The  amount  of  assimilation  is  determined  by  the  degree  of  light  to 
which  a  plant  is  exposed.  It  is  light  alone  that  causes,  in  conjunction 
with  vital  force,  the  decomposition  of  the  matters  contained  in  living 
plants. 

The  exact  manner  in  which  light  acts  upon  plants  has  been  studied  by  Dr.  Daubeny 
and  others,  especially  by  Mr.  Hunt,  the  result  of  whose  inquiries  is  given  thus  in  the 
Gardener's  Chronicle  of  Aug.  16th,  1845.  Assuming  with  Sir  David  Bi-ewster 
that  the  prismatic  spectrum  consists  of  only  three  primitive  colours,  namely,  red, 
yellow,  and  blue,  it  is  ascertained  by  experiment  that  the  maximum  of  heating 
POWER  is  found  on  the  confines  of  the  red  rays  ;  that  the  largest  amount  of  light 
is  given  by  the  yellow  rays  ;  and  that  the  chemical  power  exists  most  strongly 
amidst  the  blue  rays  of  the  spectrum.  If  we  take  a  deep  red  glass,  which  has 
been  coloured  with  oxide  of  gold,  it  will  be  found  that  the  quantity  of  light  which 
passes  through  it  is  very  small  ;  and  by  the  use  of  photogi-aphic  paper  it  may  be 
ascertained  that  the  amount  of  that  principle  which  produces  chemical  change 
is  also  very  little  ;  whereas  the  heat-rays  suffer  no  interruption.  A  deep  yellow 
glass,  or  a  cell  filled  to  the  thickness  of  an  inch  with  a  solution  of  bichromate  of 
potash,  intercepts  almost  entirely  the  chemical  rays,  but  admits  of  the  permeation 
of  all  the  luminous  rays,  and  offers  but  little  interruption  to  the  calorific.  If, 
however,  we  cover  a  pane  of  this  yellow  glass  with  another  of  very  pale  green 
bottle-glass,  the  passage  of  the  heating  rays  is  much  impeded.  A  deep  blue 
glass,  such  as  is  used  for  finger-glasses,  coloured  with  oxide  of  cobalt  or  a  solu- 
tion of  oxide  of  copper  in  annnonia,  has  the  property  of  admitting  freely  the 
passage  of  all  the  chemical  rays,  whilst  it  obstructs  both  the  heat  and  light 
radiations.  Experiments  conducted  with  colours  thus  obtained  led  Mr.  Hunt  to 
the  following  conclusions  : — 

*'  1.  Ligld  which  has  permeated  yellow  media:  Light-rays.— In  nearly  all  cases 
the  germination  of  seeds  was  prevented,  and  even  in  the  few  cases  where  germi- 
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nation  commenced,  the  young  plant  soon  perished,  and  the  germination  appeared 
to  be  referrible  to  the  action  of  the  heat-ravs,  wliicii  had  passed  the  niedium 
employed,  rather  than  to  hght.  Agarics,  and  several  varieties  of  Fungi,  flou- 
rished luxuriantly  under  this  influence.  Although  the  luminous  rays  may  be 
regarded  as  injurious  to  the  early  stages  of  vegetation,  Mr.  Hunt  believes  that, 
in  the  more  advanced  periods  of  growth,  they  become  essential  to  the  formation 
of  woody  fibre. 

«  2.  Lif/ht  which  has  permeated  red  media:  Heat-rays. — Germination,  if  the  seeds 
are  very  cai-efully  watched,  and  a  sufficient  quantity  of  water  is  added  to  supply 
the  deficiency  of  the  increased  evaporation,  will  take  place  here.  The  plant  is 
not,  however,  of  a  healthy  character,  and,  generally  speaking,  the  leaves  are 
partially  blanched,  showing  that  the  production  of  chlorophyll  is  prevented. 
Most  plants,  instead  of  bending  towards  red  light  in  the  same  manner  as  they 
do  towards  white  light,  bend  from  it  in  a  very  remarkable  manner.  Plants  in  a 
flowering  condition  may  be  preserved  for  a  much  longer  time  under  the  influence 
of  red  light  than  under  any  other,  and  Mr.  Hunt  thinks  that  red  media  are 
highly  beneficial  during  the  fruiting  process. 

"  3.  Li()ht  which  has  permeated  blue  media:  Chemical  rays. — The  rays  thus  sepa- 
rated from  the  heat  and  the  light  rays,  and  which  Mr.  Hunt  has  proposed 
to  call  Actinic,  have  the  power  of  accelerating  in  a  remarkable  manner 
tlie  germination  of  seeds,  and  the  gi-owth  of  the  young  plant.  After  a  certain 
period,  varying  with  nearly  every  plant  upon  which  experiments  have  been  made, 
these  rays  become  too  stimulating,  and  growth  ])roceeds  rapidly,  without  the 
necessary  strength.  The  removal  of  the  plant  into  yellow  rays,  or  into  light 
which  has  penneated  an  emerald  green  glass,  accelerates  the  deposition  of 
carbon,  and  the  consequent  formation  of  woody  fibre.  It  was  also  found  that, 
under  concentrated  actinic  force,  seeds  will  germinate  at  a  depth  beneath  the  soil 
at  which  they  could  not  have  grown  under  natural  conditions.  Mr.  Hunt 
believes  that  the  germination  of  seeds  in  the  spring,  the  flowering  of  plants  in 
summer,  and  the  ripening  of  finiits  in  the  autumn,  is  dependent  upon  the  vari- 
ations in  the  amount  of  actinism — or  chemical  influence — of  light  and  of  heat, 
in  the  solar  beam  at  those  seasons." 

It  nuist,  however,  be  obvious,  that,  although  such  experiments  have  much  physio- 
logical interest,  their  value  is  greatly  dimuiished  by  the  necessarily  imperfect 
maimer  in  which  the  prismatic  colours  are  separated  by  artificial  preparations. 
It  is  almost,  if  not  quite,  imj)ossible  to  form  pmre  colours  artificially  ;  the  yellow 
for  instance  of  bichromate  of  potash  contains  both  red  and  violet  in  abundance. 

323.  Therefore,  if  a  plant  is  compelled  to  grow  in  darkness,  no  assimilation 
takes  place  of  the  food  that  the  roots  receive  ;  oxygen  accmniilates  ;  its 
natural  proportion  to  other  elements  is  disarranged  ;  and  a  destruction  of 
the  tissue  ultimately  takes  place. 

324.  In  order  to  avoid  this,  plants  will  alwa3's  lengthen  themselves  in  the 
direction  in  which  the  smallest  ray  of  light  approaches  them,  as  in  the  case 
of  seeds  which  shoot  from  darkness  into  light.  If  this  is  impossible,  they 
become  blanched  or  etiolated,  and  then  die. 

325.  From  the  continued  assimilation  of  the  elementary  constituents  of 
plants,  new  products  result,  and  serve  for  the  formation  of  woody  fibre, 
and  all  solid  matters  of  a  similar  composition.  The  leaves  produce  the 
matter  out  of  which  are  formed  sugar,  starch,  and  organic  acids,  which  are 
necessary  for  the  development  of  the  stems,  buds,  leaves,  and  branches. 

Some  phyto-chemists  believe  that  during  the  chemical  traiieformations  that  result 
m  plants  from  the  separation  and  re-combination  of  their  elemenis,  two  com- 
pounds are  necessarily  formed,  one  of  which  remains  as  a  component  part, 
while  the  other  is  separated  by  the  roots,  in  the  form  of  cxcrementitious  matter 
But  the  experiments  upon  which  this  supposition  is  founded  are  not  conclusive 
and  great  doubt  is  entertained  whether  plants  have  really  a  peculiar  power  of 
reject.ng  exc. en.eniiiious  matter  by  their  roots.  It  appears  more  probable 
that  ihrf  necesi-ary  Sfp:.ratiou  of  eflete  maiter  takes  place  principally  by  the  haii  s 
aiui  glands  that  clothe  the  skin  of  plant*.,  or  by  a  fluid  secretion  from  thiir 
whole  burlace. 
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326.  The  changes  which  the  fluitls  of  ph\nts  undergo  beneath  the  foregoing 
influences,  take  place  principally  in  leaves,  or  if  they  are  absent,  in  the 
young  bark,  which  is  specially  organised  to  supply  the  place  of  leaves. 

327.  ilcnce  the  great  importance  of  leaves  to  plants,  and  the  necessity 
of  exposing  them  to  the  full  influence  of  light  and  air,  for  the  purpose  of 
securing  a  due  execution  of  their  natural  functions.  Hence  also  the  impro- 
priety of  mutilating  plants  by  the  destruction  of  their  leaves. 

It  is  not,  however,  to  be  vinderstood  that  assimilation  is  dependent  upon  the  mero 
niiiiihcr  of  leaves.  Many  small  ill-foi-nied  leaves  may  be  of  less  value  to  a  plant 
than  a  few  large  healthy  leaves.  Secreting  power  is  in  proportion  to  the  area 
of  foliage,  its  IicaUh,  and  its  proper  exposure  to  light  and  air,  especially  to  air 
in  motion. 
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X.— OF  THE  MOTIONS  OF  FLUIDS. 

328.  It  is  obvious  that  since  plants  receive  their  food  principally  by  their 
roots,  and  always,  necessarily,  by  their  surface,  there  must  be  a  motion  of 
their  fluids  analogous  to  tliat  of  the  blood  in  animals. 

329.  Two  kinds  of  motion  have  been  observed  in  plants  ;  a  partial  and 
a  general.    They  are  essentially  different. 

330.  The  partial  motion  is  also  called  that  of  rotation.  It  is  confined  to 
the  interior  of  cells  or  tubes,  and  appears  to  be  universal,  at  least  in  the 
earliest  period  of  life. 

331.  Rotation  consists  in  the  trickling  of  globules  along  viscous  threads 
which  are  all  connected  with  the  cytoblast ;  and  it  may  perhaps  be  regarded 
as  a  true  circulation. 

This  is  easily  seen  in  such  plants  as  Valisneria,  and  in  many  kinds  of  hairs,  especially 
those  of  plants  which  contain  a  milky  fluid  (seep.  12,  fig.  54),  where  the  globules 
roll  away,  one  after  the  other,  much  in  the  same  way  as  the  blood-coi'puscles  hi 
reptiles.    In  other  cases  the  motion  is  rather  a  matter  of  inference. 

It  is  generally  very  irregular,  being  quick  in  one  cell  and  slow  in  the  next ;  is  occa- 
sionally suspended,  and  then  renewed  with  seeming  velocity.  Mohl  has  measured 
the  rate  of  movement,  and  repi-esents  it  to  be,  at  a  temperature  of  6' 6°  to  68" 
Fahr.,  as  follows  : — 

Tradescantia  virginica      .       .         to  Paris  line  in  a  second. 

Valisneria  spii-alis        .       .    .  ji-g  to  ^ijy  „  „ 

Urtica  baccifera       .       .       •  e^s  to  „  „ 

Sagittaria  sagittifolia  (rhizome)          to  -j-^^' V6  »  n 

Do.         do.            (leaf)            to  „  „ 

Cucurbita  Pepo       .       .        .         to  „  „ 

He  observes  that  the  smallness  of  these  immbers  may  surprise  many  when  com- 
pared with  the  apparent  velocity  under  the  microscope  ; 

laut  it  must  not  be  forgotten  that  in  such  observations 

the  motion  is  seen  quickened  several  hundred  times. 
In  Charas  '-^  the  motion  is,  on  the  contrary,  very  regular. 

It  occurs  in  the  cavity  formed  between  a  central  sac 

and  the  cell  wall,  constantly  rises  up  the  side  external 

to  the  axis,  and  descends  on  the  side  next  the  axis  If 

the  cell  be  choked  by  a  ligature,  then  it  is  said  that  each 

half  has  its  pi-oper  motion.    The  rate  of  motion  is  I'e- 

ported  not  to  exceed  a  line  in  half  a  minute. 
The  cause  of  these  motions  is  vitality.    All  attempts  at 

refeiTing  it  to  known  agency  have  failed.    In  Charas  it 

has  been  referred  to  some  action  on  the  part  of  nume- 
rous green  granules  which  are  found  in  rows  specially 

arranged  on  the  cell  wall.    Aniici  regarded  them  as  the 

elements  of  a  voltaic  pile  ;  but  this  has  been  disproved 

experimentally  by  Becquerel  and  Dutrochet,  who  con- 
clude that  the  forces  producing  rotation  cannot,  to  all 

appearance,  be  referred  to  electrical  action,  which  in 

this  plant  takes  place  in  a  peculiar  manner,  of  whit-h  we 

have  no- other  example.   Donne'  says  the  granules  above 

alluded  to  have  a  power  of  spontaneous  motion.    1.  A 

parcel  of  granules  separates  from  the  rest,,  rolls  up,  and 

presents  a  rapid  motion.    2.  Single  granulos  detach 

and  turn  rapidly  on  their  own  axis.    8.  This  motion  is 

altogether  indci)endent  of  rotation,  than  which  it  is  verv 

much  more  rapid.    4.  Some  move— others  do  not':   the  motion  is  when  the 
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granules  lie  in  their  own  oily  or  albuminous  fluid  ;  the  want  of  motion  is  when 
they  are  lying  in  water  only.  When  the  rows  of  granules  ai"e  displaced,  a  circle 
is  perhaps  formed,  thus  ^  ^  and  then  it  moves  like  a  wheel,  always  in  the 
same  direction,  "  evi  o  °^  deutly  spontaneously."  The  circle  gives  an 
impulse  to  the  surround  '^o  o  o  ^"n  fluid,  which  impulse  is  connnunicated  in 
return    to    the   circle,  which  being  moveable,  is  forced  to  revolve 

ou  its  axis  upon  the  same  principle  as  a  Catherine-wheel  Are  work. 

332.  The  general  niotion  of  fluids  is  that  by  wliich  they  are  transferred 
from  pUice  to  place  in  the  whole  structure  of  a  plant. 

333.  It  takes  place  from  cell  to  cell  by  means  of  the  perforations  in  the 


protoplasm  (68)  :  hut  from  place  to  place  throiiph  intercellular  passages  (21). 

334.  Its  lono-itudinal  transmission  is  principally  efTocfod  hy  woody  tis- 
sue (32)  ;  its  horizontal,  exclusively  hy  cellular  tissue  (17). 

335.  In  Exogens  it  rises  by  the  woody  tissue  of  the  wood,  falls  hy  that 
of  the  hark,  and  moves  horizontally  through  and  among  the  cellular  tissue 
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of  tlie  medullary  system,  that  is  to  say,  by  the  medullary  plates  and  cortical 
iiiteguiuent  or  bark  (181),  where  it  is  finally  deposited. 

Hence  it  is  that  the  secretions  of  plants  are  to  be  found  most  abundantly  in  tlie 
cellular  matter,  (as  is  proved  by  the  general  use  of  barks  in  medicine,)  or  in  the 
roots  into  which  they  necessarily  settle  by  their  own  weight.  It  is  also  believed 
that  the  deep  colour  and  the  hardness  peculiar  to  the  heartwood  of  some  Exo- 
gcns,  is  owing  to  the  gradual  deposit  in  the  centre  of  the  tnmk,  of  matter  forced 
through  the  medullary  rays  from  the  circumference. 

The  old  statement  that'  sap  rises  exclusively  by  the  alburnum  (180)  and  falls  by 
the  liber  (185),  cannot  be  true  ;  for  if  a  tree  is  cut  through  in  the  spring,  the 
whole  surface  of  the  wound  is  found  to  become  moist,  principally  so,  how- 
ever, towards  and  among  the  alburnum.  The  truth  aftpears  to  be,  that  it  finds 
its  way  upwards  through  the  tissue  which  is  least  clogged  by  the  deposit  of  secre- 
tions, and  that  tissue  is  the  alburnum.  But  it  is  proved  by  experiment  that  in 
some  cases  the  alburnum  reiuses  to  allow  the  passage  upwards  of  fluid,  which  the 
central  tissue  takes  freely.  This  1  have  ascertained  in  the  course  of  some  expe- 
riments in  charging  living  trees  with  the  crude  pyi-olignite  of  iron  by  Boucherie's 
first  process. 

Neither  is  it  indispensable  that  bark  should  be  present  in  order  to  allow  the  passage 
of  sap  downwards,  as  is  proved  by  trees  whose  bai'k  has  been  accidentally  destroyed, 
continuing  to  live  for  many  years  In  such  cases  the  supposition  is,  that  the 
falling  sap  passes  laterally  into  the  medullary  plates,  and  descends  by  them  untii 
it  gets  into  communication  with  those  which  end  in  bai'k,  when  the  usual  channel 
of  descent  is  resumed. 

336.  In  Endogens  sap  probably  rises  by  the  woody  tissue  of  each  fibro- 
vascular  bundle  (200),  and  falls  by  the  cellular  system  :  but  this  is  a  matter 
of  inference  rather  than  of  certainty. 

337.  The  precise  direction  taken  by  the  fluids  of  Acrogens  has  not  been 
sufficiently  investigated. 

338.  What  has  been  called  Cyclosis,  and  supposed  to  be  a  third  kind 
of  motion,  is  now  known  to  be  caused  by  wounding  or  pressing  upon  the 
vessels  of  latex  (49),  in  which  it  has  been  seen. 

In  the  common  Celandine,  Clielidonium,  majus,  this  is  easily  observed,  or  in  the  thin 

inner  sepals  of  Calystegia  sepium, 
&c.  In  some  plants  the  cinen- 
chyma'-^  is  seen  to  be  filled  with 
a  milky  fluid,  red  or  yellow,  in 
active  motion,  rising  up  one  side 
of  an  arm,  descending  another,  or 
passing  up  both  sides  at  once  in 
the  same  direction,  and  moving 
along  the  anastomoses  peculiar  to 
this  sort  of  tissue.  I  long  ago 
expressed  a  suspicion  that  this 
appearance  was  owing  to  the  emp- 
tying of  such  tissue  at  the  place 
where  it  is  wounded  ;  and  this 
has  now  been  confirmed  by  Mohl, 
who  adds  that  it  is  also  caused  by 
the  torsion  and  compression  of  the 
surrounding  parts. 

339.  This  general  motion,  like 
that  of  rotation,  must  be  regarded 
as  a  vital  action,  and  cannot  be 
explained  by  any  external  cause. 

It  has  been  referred  to  the  sucking 


Fig.  12G. 


.—The  cuiTcnts  of  latex  iu  Chdidonium  meytw,  indicated  by  arrows. 
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action  of  leaves  at  one  end  of  a  plant,  namely,  in  its  buds  oi*  leaves,  and  to 
Endosmose*  at  the  other,  namely,  at  the  roots  ;  and  there  can  be  no  doubt  that 
these  two  forces  operate  powerfully  in  assisting  the  vital  action.  It  is  well 
known  indeed,  that  in  the  spring  tiie  fluids  are  always  iirst  in  powerful  motion 
next  the  leaf-buds,  and  that  this  phenomenon,  called  the  flow  of  the  sap,  extends 
downwards  till  it  reaches  the  roots.  But  Biot  has  demonstrated  that  the  general 
motion  of  the  fluids  of  plants  is  incessantly  going  on,  although  in  winter  it  is  so 
slow  as  not  to  be  perceived  ;  yet  in  winter  the  leaf-buds  are  torpid.  Neither 
will  there  be  any  movement  in  the  fluids  of  a  plant  suddenly  killed,  although  the 
physical  state  of  its  tissues  is  unaltered. 


*  Endosmose  18  that  phenomenon  which  consists  in  the  attraction  by  a  dense  fluid  of  a 
thinner  fluid  through  an  organic  membrane  ;  as  when  sugar-water,  being  separated  by  a 
piece  of  bladder  from  pure  water,  attracts  tlie  latter  through  the  bladder.  It  is  evidently  a 
very  important  force,  continually  in  play  in  plants,  but  quite  subordinate  to  vitality,  and  only 
co-existent  with  it. 
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XL— OF  THE  FLOWER-BUD. 

340.  The  Flower-bud  consists  of  a  fixed  cellular  central  point,  surrounded 
by  imbricated,  rudimentary  leaves,  the  external  or  inferior  of  which  are 
usually  alternate,  and  the  internal  or  superior  verticillate,  or  opposite. 

In  the  beginning  it  differs  from  the  leaf-bud  in  nothing  more  than  the  absence  of 
all  power  of  extension  in  the  centi'al  cellu- 
lar tissue,  which  is  in  that  respect,  and  in 
no  other,  different  from  the  yrowing  point 
of  the  leaf-bud.  Accidental  circumstances 
cause  it  to  lose  its  fixed  and  to  assume  the 
growing  quahty,  in  which  case  flower-buds 
become  leaf-buds,  as  is  shown  by  the  con- 
version of  flowers  mto  branches 

34L  The  rudimentary  leaves,  under 
ordinary  circumstances,  acquire  peculiar 
forms,  assume  peculiar  colours,  are  rolled 
up  contracted  or  changed,  and  unite  with 
each  other  in  various  ways,  and  thus  form 
what  are  called  fioral  envelopes  (392)  and 
sexes.  Under  extraordinary  cii'cum- 
stances,  and  the  influence  of  disturbing 
causes,  they  grow  into  leaves  of  the  usual 
nature. 

Linnteus  taught,  and  Goethe  proved,  that  all 
flowers  are  but  arrangements  of  altered 
leaves.  The  one  thought  that  their  birth 
was  anticipated  in  order  to  obtain  the 
means  of  iDuilding  up  the  blossom  ;  the 
other  demonstrated  that  although  the  fanciful  doctrine  of  anticipation  was  unsup- 
ported by  evidence,  yet  that  the  blossom  was  really  formed,  in  all  its  parts,  by 
leaves  in  what  we  might  call  a  nascent  state.  The  most  exact  and  careful  obser- 
vation of  the  successive  development  of  these  parts,  shows  the  doctrine  to  be 
strictly  true  in  every  particular.  In  the  absence  of  such  demonstration,  a  case 
mentioned  in  the  Gardeners''  Chronicle  would  be  conclusive.  A  rose  was  found 
in  the  following  state  ^'^  : — the  calyx  tube  was  absorbed,  or  at  least  not  manifest, 
the  sepals  were  half  converted  into  leaves,  the  petals  more  than  half  changed  into 
sepals,  the  stamens  had  fallen  off,  but  appeared  to  have  undergone  little  change  ; 
the  exterior  carpels  were  partly  in  their  customary  state  ;  those  nearer  the 
centre  were  converted  into  small  leaves  ;  but  the  remainder  upon  the  axis  or 
centre,  which  had  lengthened  into  a  branch,  were  carried  up  in  every  conceivable 
state  of  transition,  until  the  last  carpels,  that  is  to  say,  the  uppermost,  assumed 
the  customary  appearance  of  the  leaves  of  the  stem. 

342.  Every  flower-bud  proceeds  from  the  axil  of  a  leaf,  either  fully 
developed  or  rudimentary,  and  therefore  occupies  exactly  the  same  position 
with  respect  to  the  leaf  as  a  leaf-bud. 

343.  The  leaf  from  the  axil  of  which  a  flower-bud  arises,  is  called  a  hract 
or  Jloral-leaf  J  and  all  rudimentary  leaves,  of  what  size  or  colour  soever, 


Fig  .127.— Flowers  of  Epacris  impressa  changing  into  branches. 
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^Qo^^^^  ^PP^ar  on  the  peduncle  (353)  between  the  floral-leaf  and  the  calyx 
(oJo),  are  called  hractcolce  or  hract/ets. 

In  common  language,  botanists  constantly  confound  these  two  kinds,  whicli  are, 
nevertheless,  essentially  distinct.  They  readily  assume  the  appearance  of  com- 
mon leaves 
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344.  Although  the  hnds  in  the  axils  of  bracts  are  often  not  developed, 
yet  they  have  the  same  power  of  development  as  those  in  the  axils  of  leaves  : 
they  are  generally  flower-buds,  very  rarely  leaf-buds. 

This  is  manifested  in  the  proliferous  flowers  which  are  of  the  nature  of  the  "  Hen 
and  Chiclten"  Daisy. 

345.  When  a  single  bract  is  rolled  together,  highly  developed,  and 
coloured,  and  is  placed  at  the  base  of  that  form  of  inflorescence  called  a 
spadix  (374),  it  is  named  spathe  ;  Ex.  Arum. 

This  term  is  extended  to  all  bracts  of  large  size,  which  cover  over  many  flowers. 
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FORMS  OF  THE  BRACT. 


346.  When  several  bracts  are  verticillate  or  densely  imhricated  around 
the  base  of  those  forms  of  inflorescence  which  are  called  the  unibel  or  capi- 
tulum  (376),  they  receive  the  name  of  involucre  ;  Ex.  Carrot,  Daisy. 

347.  When  the  bracts  of  an  involucre  form  a  single  whorl,  and  cohere  by 
their  margins,  it  is  impossible  to  distinguish  them  from  the  calyx  by  any 
other  mark  than  by  their  position,  or  by  their  surroundmg  more  flowers 
than  one. 
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348.  The  minute  bracts  at  the  base  of  the  capitulum  (377)  are  palece. 

349.  Small  imbricated  bracts  are  often  called  scales.  When  they 
coalesce  they  form  a  Cupule. 

350.  Bracts,  when  placed  immediately  below  the  sexes,  as  in  apetalous 
flowers,  are  only  distinguished  from  the  calyx  by  being  on  one  side  of  the 
sex,  or  alternate  with  each  other,  and  not  verticillate  ;  hence  the  glumes 
and  palem  of  grasses  are  bracts  and  not  calyx. 

351.  Bracts  appear  to  be  intended  by  nature  as  protecting  organs,  within 
or  beneath  which  the  young  flowers  are  secured  in  their  tender  state. 

352.  The  axis  of  the  flower-bnd  in  its  natural  state  does  not  lengthen 
beyond  those  upper  series  of  metamorphosed  leaves  which  constitute  the 
sexes. 

Nevertheless,  as  it  is  the  growing  point  in  a  quasi-paralysed  state,  it  may  lengthen 
if  the  paralysis  is  removed,  as  has  just  been  shown  (340);  arid  as  is  further 
proved  by  those  fruits  from  whose  centre  a  branch  or  branches  appear  '3".  In 
such  cases  the  fixed  central  point  merely  becomes  a  growing  point. 

353.  The  lengthened  part  of  the  axis,  from  the  point  of  its  connection 
with  the  stem  as  far  as  the  floral  envelopes,  is  called  the  peduncle. 

354.  When  several  peduncles  spring  from  the  axis  at  short  distances 
from  each  other,  the  axis  receives  the  name  of  rachis,  and  the  peduncles 
tiiemselves  are  called  peclicels. 

355.  There  is  never  more  than  one  flower  to  each  peduncle,  strictly 
speaking  ;  therefore,  when  we  speak  of  a  two-flowered  peduncle,  we  onlv 
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mean  that  two  flowers,  each  having  its  peculiar  pedicel,  terminate  the  axis, 
which  is  then  considered  a  peduncle  common  to  each  pedicel. 

356.  Every  flower,  Avith  its  peduncle  and 
bractlets,  being  the  development  of  a  flower-bud, 
and  flower-buds  being  altogether  analogous  to 
leaf-buds,  it  follows,  as  a  corollary,  that  every 
flower,  with  its  peduncle  and  bractlets,  is  a  meta- 
morphosed branch. 

357.  And  further,  the  flowers  being  abortive 
branches,  whatever  are  the  laws  of  the  arrange- 
ment of  branches  with  respect  to  each  otlier, 
the  same  Avill  be  the  laws  of  the  arrangement  of 
flowers  with  respect  to  each  other. 

358.  Flower-buds,  however,  being  much  less 
subject  to  abortion  than  leaf-buds,  flowers  are 
more  symmetrically  disposed  than  branches,  and 
appear  to  possess  their  own  peculiar  order  of  deve- 
lopment, 

359.  As  flower-buds  can  only  develope  from 
the  axil  of  a  bract,  it  follows,  that  while  a 
pedicel  without  bracts  can  never  accidentally 
produce  other  flowers,  any  one-flowered  pedicel, 
on  which  bracts  are  present,  can,  and  frequently 
does,  bear  several  flowers. 

It  is,  however,  remarkable  that  in  the  Cruciferous 
order  (V.  K.  p.  351),  the  bracts  are  generally 
abortive. 

360.  In  consequence  of  a  flower   and  its 
130             peduncle  being  a  branch  in  a  particular  state, 

the  rudimentary  or  metamoi"phosed  leaves  which 
constitute  bracts,  floral  envelopes,  and  sexes,  are  subject  to  exactly  the  same 
laws  of  arrangement  as  regularly  formed  leaves. 

361.  When  leaves  are  opposite  on  a  branch,  those  of  each  pair  or  whorl 
alternate  with  those  of  the  succeeding  pair  or  branch,  forming  what  is  called 
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a  decussate  arrangement.  It  is  exactly  in  this  manner  that  the  leaves  or 
parts  of  the  floral  envelopes  are  normally  placed  ;  as  will  be  seen  by  the 
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foregoing  diagrams,  in  which  organ  is  placed  within  organ  alternately,  with 
the  most  exact  symmetry,  whether  the  flower  be  dimerous  trimerous 
tctramerous      or  jycntamcrous 

362.  Tlic  manner  in  which  the  floral  organs,  especially  tlie  calyx  and 
corolla,  are  arranged  before  expansion  takes  place,  is  called  the  cestivation 
or  prcejloration. 

Tlio  following  are  the  pi-incipal  kinds  of  ajstivation  : — valvate"  ;  valvatc  and 
involute  f  ;  imbricate*;  alternate*';  convolute*;  induplicatc' ;  plicativC^  ; 
r[iiincuncial  *  '  ;  supcrvolutive ;  vcxillary  '  . 
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3G3.  The  modes  in  which  the  flower-buds  are  arranged  are  called  ybrms 
of  inflorescence  ;  and  the  order  in  which  they  unfold  is  called  the  order  of 
expansion. 
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XII.— OF  THE  INFLORESCENCE. 

364.  Inflorescence  is  the  ramification  of  that  part  of  the  plant  intended 
for  reproduction  by  seed 

365.  The  greater  development  of  some  forms  of  inflorescence  than  of 
others,  is  owing  to  the  greater  power  one  plant  possesses  than  another  of 
developing  buds,  latent  in  the  axils  of  bracts  (343). 

366.  In  consequence  of  flower-buds  obeying  the  laws  which  regulate  the 
position  of  leaf-buds,  all  forms  of  inflorescence  must,  of  necessity,  be  axillary 
to  a  leaf  of  some  kind. 

367.  Those  forms  which  are  called  opposite  the  leaves,  extra-axillary, 
petiolar  or  epiphyllous,  and  even  the  terminal  itself,  are  mere  modifications 
of  the  axillary. 

According  to  this  theory,  the  inflorescence,  which  is  opposite     to  one  leaf,  really 
belongs  to  the  leaf  next  like  it  ;  tlie  extra-axillary  is  a  diminished  foi"m  of  the 


latter  ;  the  petiolar  is  caused  by  the  peduncle  and  petiole  becoming  adhei-ent  ; 
the  epiphyllous"?  is  an  exaggeration  of  the  latter  ;  and  the  terminal  belongs  to 
the  last  leaf  on  the  branch.    None  of  these  are  to  bo  confounded  with  the  appear- 
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THE  INFLORESCENCE. 


ance  of  flowei-s  on  the  edge  of  leafy  branches '^8,  wliich  is  really  the  ordinary 
axillary  condition,  the  notches  on  the  margin  of  such  branches  bemg  nodes,  and 
the  scales  belonging  to  the  notches  bracts. 

368.  The  kinds  of  inflorescence  which  hotanists  more  particularly  dis- 
tino-uish  are  the  following  : — 

369.  When  no  elongation  of  the  general  axis  of  a  plant  takes  place 
beyond  the  development  of  a  flower-bud,  the  flower  becomes  what  is  called 
terminal  and  solitary  ;  Ex.  Pjeony. 

370.  When  a  single  flower-bud  unfolds  in  the  axil  of  a  leaf,  and  the 
general  axis  continues  to  lengthen,  and  the  leaf  undergoes  no^  sensible 
diminution  6f  size,  the  flower  which  is  developed  is  said  to  be  solitary  and 
axillary. 

371.  If  all  the  buds  of  a  newly  formed  elongated  branch  develope  as 
flower-buds,  and  at  the  same  time  produce  peduncles,  a  raceme  is  formed  *. 

372.  If  buds,  under  the  same  circumstances,  develope  without  forming 
peduncles,  a  spike  is  produced 

373.  Hence  the  only  ditfcrence  between  a  spike  and  raceme  is,  that  in 
the  former  the  flowers  are  sessile,  and  in  the  latter  stalked. 
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374.  A  spadix  differs  from  a  spike  in  nothing  more  than  in  the  flowers 
being  packed  close  together  upon  a  succulent  axis,  which  is  enveloped  in  a 
spathe  (345). 

375.  An  amentum  is  a  unisexual  spike  the  bracts  of  which  are  all  of 
equal  size,  and  closely  imbricated,  and  which  is  articulated  with  the  stem. 

376.  When  a  bud  produces  flower-buds,  with  little  elongation  of  its  own 
axis,  either  a  capitulum  '  *,  or  an  umhel'',  is  produced. 

377.  The  capitulum  bears  the  same  relation  to  the  umhel  as  the  spike  to 
the  raceme  ;  that  is  to  say,  these  two  forms  diftcr  in  the  flower-buds  of  the 
capitulum  being  sessile,  and  of  the  umbel  having  pedicels  (354). 

378.  The  dilated  depressed  axis  of  the  capitulum  is  called  the  receptacle. 

379.  A  raceme,  or  panicle,  the  lowest  flowers  of  which  have  long  pedicels, 
and  the  uppermost  short  ones,  is  a  corymb 

380.  A  panicle  is  a  raceme,  the  flower-buds  of  which  have,  in  elongating, 
developed  other  flower-buds.' 
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381.  A  panicle,  the  middle  branches  of  which  are  longer  than  those  of 
the  base  or  apex,  is  called  a  thyrse. 
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382.  A  panicle,  the  elongation  of  all  the  ramifications  of  which  is  arrested, 
so  that  it  assumes  the  appearance  of  an  umbel,  is  called  a  cyme 

The  accompanying  figure  represents  the  order  of  fonnation  of  a  regular  cyme,  as 

it  occurs  in  Erythraea  Centaurium'^'. 
a'  represents  the  fii-st  axis,  from  which 
all  the  branches  proceed,  and  f  the 
first  flower  ;  a'  gives  birth  to  a"  and 
a",  which  are  terminated  by  /",  or 
secondary  flowers,  and  so  on.  In  this 
form  of  inflorescence  the  principal  axis 
of  growth  is  incessantly  stopped,  and 
growth  is  as  incessantly  renewed  by 
the  development  of  after-branches  from 
the  axils  of  the  lateral  bracts  belonging 
to  the  flower  of  the  principal  axis. 

383.  In  all  modes  of  inflorescence 
which  proceed  fr'^m  the  buds  of  a  single 
branch,  the  axis  of  which  is  either  elon- 
gated or  not,  the  flowers  expand  first  at 
the  base  of  the  inflorescence,  and  last 
at  the  summit.  This  kind  of  expansion 
is  called  centripetal. 

384.  When  the  uppermost  or  central  flowers  open  first,  and  those  at  the 
base  or  the  circumference  last,  the  expansion  is  called  centrifugal. 

385.  The  centrifugal  order  of  expansion  always  indicates  that  the  inflo- 
rescence proceeds  from  the  development  of  the  buds  of  several  branches. 

386.  When  inflorescence  is  the  result  of  the  development  of  several 
branches,  each  particular  branch  follows  the  centripetal  law  of  expansion, 
but  thewhole  mass  of  inflorescence  the  centrifugal. 

387.  This  arises  from  the  partial  centripetal  development  commencing 
among  the  upper  extremities  of  the  inflorescence,  instead  of  among  the 
lower. 

388.  Consequently,  this  diflorcnce  of  expansion  will  indicate  whether  a 
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particular  form  of  inflorescence  proceeds  from  the  development  of  the  buds 
of  a  single  branch,  when  it  is  called  simple,  or  not,  when  it  is  called  com- 
pound. 

389.  Whenever  the  order  of  expansion  is  centripetal,  the  inflorescence  is 
to  be  understood  as  simple  ;  when  it  is  centrifugal,  it  is  compound,  although 
in  appearance  simple.    This  ditterence  is  often  of  importance. 

390.  When  the  order  of  expansion  is  irregular,  it  indicates  that  the  mode 
of  development  of  the  flowers  is  irregular  also,  eitlier  on  account  of  abortion 
or  other  causes. 

391.  Sometimes  all  the  flowers  of  the  inflorescence  are  aboi'tive,  and  the 
ramifications,  or  the  axis  itself,  assume  a  twisted  or  spiral  direction  ;  when 
tliis  happens,  a  tendril  is  formed  ;  Ex.  the  Vine. 
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XIII.— OF  THE  FLORAL  ENVELOPES. 

392.  The  Floral  Envelopes  are  the  parts  which  immediately  surround 
the  sexual  organs. 

393.  They  arc  formed  of  one  or  more  whorls  of  hracts,  and  are  therefore 
modified  leaves  (343). 

394.  In  anatomical  structui-e  they  do  not  essentially  differ  from  the 
leaves,  farther  than  is  necessarily  consequent  u])on  the  peculiar  modifica- 
tions of  size  or  development  to  which  they  are  euhject. 

395.  When  the  floral  envelopes  consist  of  bul  one  whorl  of  leaves,  they 
are  called  calyx. 

39G.  When  two  or  moi'e  whorls  are  developed,  the  outer  is  called  calyx, 
the  inner  corolla. 

397.  There  is  no  other  essential  difference  between  the  calyx  and  corolla. 
Therefore,  when  a  plant  has  but  one  floral  envelope,  that  one  is  calyx, 
whatever  may  be  its  colour  or  degree  of  development. 

Tliat  there  is  no  other  difference  between  them  than  one  of 
development,  is  curiously  shown  by  what  is  called  the  Apetalous 
Apple,  in  which  the  petals  never  grow  beyond  the  condition  of 
the  sepals 

398.  It  is  necessary,  however,  to  be  aware,  that  some- 
times tlie  calyx  is  reduced  to  a  mere  rim,  either  in  conse- 
quence of  lateral  compression,  as  in  the  pappus  [aigrette,  Fr.) 
of  many  Composites,  or  from  other  unknown  causes,  as  in 
some  Acanthads. 

It  may  be  assumed,  perhaps,  that  in  these  cases  the  growth  of  the  calyx  is  arrested 
before  its  component  parts  have  time  to  separate ;  for  the  observations  which 
have  been  made  upon  Organogenesis,  show  the  floral  organs  usually  to  appear  in 
the  foiTO  of  a  ring  or  cup,  and  to  divide  afterwards. 

399.  If  the  floral  envelopes  are  of  such  a  nature  that  it  is  not  obvious 
wliethor  they  consist  of  both  calyx  and  corolla,  or  of  calyx  only,  they  receive 
the  name  of  perianth  or  perigone. 

400.  Plants  have  frequently  no  floral  envelopes  ;  in  tbat  case  flowers 
are  said  to  be  naked  or  achlamydeous. 

There  is  in  reality  every  degi-ee  of  ^e=v  ^ 
complication  between  flowers  con-  Iff'Bji  |(Q9J)  ^  ^ 
sisting   of  a   great   number  and  J     \  J  ^ 

variety  of  parts,  and  the  absence  j_,.3 
of  everything  excepting  bracts  and 

sexes.  The  accompanying  diagram  is  given  by  M.  Adr.  do  Jussiou,  for  the 
purpose  of  exemplifying  this  sort  of  de(jradation  ;  that  on  the  left  hand  showing 
a  flower  with  3  sepals  and  3  stamens,  those  on  the  right  a  single  bract  and  stamen 
or  cai"pel. 

401.  When  the  floral  envelopes  are  deciduous,  they  fall  from  tlie 
peduncle,  as  loaves  from  a  branch,  by  means  of  an  articulation  ;  if  they  are 
persistent,  it  is  because  no  articulation  exists. 

402.  When  the  margins  of  floral  envelopes  are  united,  the  part  where 
the  union  has  taken  place  is  called  the  tuhe,  and  that  where  they  are  sepa- 
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rate  is  named  the  limb.  It  frequently  happens  that  in  the  calyx  an  articu- 
lation forms  between  the  limb  and  the  tube. 

403.  Botanists  generally 
consider  that  the  tube  of 
the  calyx  is  invariably 
formed  by  the  union  of  the 
margins  of  the  sepals.  It 
is,  however,  probable  that 
it  is  in  some  cases  a  mere 
dilatation  and  expansion  of 
the  growing  point  (340). 

In  Eschholtzia  (see  Vege- 
table Kingdom,  p.  431), 
there  is  a  cui)  with  a 
■w  ell  defined  ring,  within 
whose  margin  the  sepals 
grow.  This  may  be  re- 
garded as  a  permanent 
enlai-gement  of  the  ring 
formed  by  the  growing 
point  (340)  when  the  se- 
pals are  first  generated. 

Although  m  most  cases  this  ring  is  absorbed,  yet  it  is  perhaps  more  frequently 
present  in  an  analo- 
gous state  of  en- 
largement than  Bo- 
tanists have  admitted. 
In  the  Peach,  for  ex- 
ample, the  calyx  has 
a  membranous  cup 
which  disajjpears 
whenever  the  scale- 
like sepals  are  con- 
verted into  leaves. 
Nothing  is  more 
common  than  to  fijid 
a  similar  appearance 
in  the  Rose,  of  which 
some  examples  are 
given  in  the  Oar- 
dcncrs'  Chronicle  for 
1847,  p.  171.  One 
of  them  '•'•^  from  Dr. 
Bell  Salter,  is  spoken 
of  by  him  in  the  fol- 
lowing words: — 
"  The  calyx  had  been 
converted  into  an  in- 
volucre of  foliaceous 
bracts ;  immediately 
within  them  was  a 
considerable  number 
of  petals,  from  the 
centre  of  which  rose 
a  portion  of  the  axis 
or  torus  to  the  height 
of  14  inch.  At  the 
lower  part  of  this 
central  stem  one  or 
two  petals  were  in- 
serted above  the  rest, 
but  the  remainder 
was  bare  of  any  of 

the  ordinary  parts  of  the  flowers  aud  clothed 


with  a  few  mossy  sctiu  :  it  was 
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woody  in  its  texture,  and  contained  no  germens.    On  the  summit  there  was  no 
recommencement  of  a  new  flower  by  a  fresh  calyx,  but  only  the  continuation  of 
the  fonner  flower,  there  being  petals,  stimens,  anil  pistils,  none  of  which  were 
inserted  in  a  calyx,  but  on  an  expanded  receptacle." 
The  other  case"®  exhibit- 


ed  a  still  more  striking 
example  of  the  total  dis- 
appearance of  the  very 
conspicuous  organ  call- 
ed the  calyx -tube  in 
the  Rose.  These  ex- 
amples seem  to  inti- 
mate that  the  part  in 
question  is  an  indepen- 


dent organ,  and  not 
formed  by  the  union  of 
the  bases  of  several  se- 
pals ;  for  if  it  were,  it 
would  notso  entirelydis- 
a))pear  in  such  monsters 
without  leaving  a  trace 
behind  of  its  organic 
composition.  As  a  mere 
cellular  expansion,  al- 
though a  peculiar  organ, 
it  would  naturally  be 
absorbed  when  the  parts 
growing  from  it  ac- 
quired excessive  de- 
velopment. Monstrous 
I'rimroses  on  the 

contrary,  show  that  the 
calyx -tube  is  in  their 
case  really  formed  by 
the  united  bases  of  the 
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sepals,  for  they  absolutely  separate 
from  each  other  wholly  or  in  part, 
when  they  are  excited  into  such  ex- 
cessive growth  as  to  become  real 
leaves. 


404.  When  the  calyx  and 
corolla  are  readily  distinguish- 
able from  each  other,  they  ex- 
hibit the  following  peculiarities: 

405.  The  calyx  consists  of 
two  or  more  divisions,  usually 
green,  called  sepals,  which  are 
either  distinct,  when  a  calyx  is 
said  to  be  polysepalous ;  or  which  unite  by  their  uiaigius  in  a  greater 


74 


COROLLA. 


or   less   degree,   when   it   is  called  monosepalous,   gamosepalous,  or 
monophyllous 

Observation  shows  that  these  organs  always  make  their  earliest 
appeiuance  in  tlie  form  of  a  shallow  ring,  upon  which  the  eleva- 
tions which  become  sepals,  &c.,  gradually  show  themselves.  T/tw 
rmg  mu^t  be  rc<jarded  as  a  mere  fold  of  the  growing  pomi,  and  not 
as  a  simple  organ  liable  to  undergo  some  process  of  division  at  a 
late  period. 
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Tlie  calyx  may  be  superior'',  or  inferior galeate*;  calyptrate'',  double''; 
calcarate ' ;  coroniform  ». « ;  vesicate'' ;  dilated  *  ;  spiny  "* ;  oblique  *  ;  ringeut " . 


406.  The  corolla  consists  of  two  or  more  divisions,  called  petals,  usually 
of  st)n)e  bright  colour,  difFcrent  from  that  of  the  sepals,  than  which  they 
arc  frequently  more  developed.    When  the  petals  are  distinct,  a  corolla 

is    said    to  be 
*  poh/petalous ; 

when  they  are 
united  by  their 
margins,  it  is 
called  gamope- 
talous  or  tiiono- 
■petalous. 


Tlie  corolla  may  bo  labiate";  ealceulate ;  ringent" ;  papiliouaceoub'^  ;  campauu- 
latc/ ;  fuuuel-bhapod  ;  crisp  *. 
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Although  it  presents  less  obvious  resemblance  to  leaves  than  sepals,  yet  it  is  shown 
conclusively,  by  its  frequent  conversion  into  such  organs,  to  have  really  the  same 
leafy  origin  as  the  calyx,  and  especially  by  the  curious  fact,  that  the  corolla,  as 
a  corolla,  retains  tlie  power  of  forming 
leaf-buds  in  the  axil  of  its  petals 
one  of  the  attx'ibutes  most  peculiar  to 
leaves  (237). 

407.  If  the  union  of  the  petals  or 
sepals  takes  place  in  one  or  two  parcels, 
the  corolla  or  calyx  is  said  to  be  one  or 
two-lipped.  These  lips  are  always  ante- 
rior and  posterior  with  respect  to  the 
axis  of  inflorescence,  and  never  right 
and  left. 

408.  If  the  sepals  or 
^(fw^         petals  are  of  unequal  size, 
or  unite  in  unequal  degrees, 
JllH-)  the  calyx  or  corolla  is  said 

|,  to  be  irregular^^'. 

A  ^fe^  409.  If  the  sepals  and 
wJ^  petals  are  unequal  in  num- 

Jry  her,  or  no  multiple  of  each 

\  other,  or  if  the  stamens  are 

152  neither  equal  to  them  in 

number,  nor  any  power  of  them,  a  flower 
is  said  to  be  unsymmetrical. 

In  their  normal  state  all  flowers  are  symmetrical.  They  cease  to  be  so  by  the 
abortion  of  some  of  their  organs.  In  common  parlance  the  symmetry  of  a 
flower  is  regarded  as  complete  if  the  number  of  sepals,  petals,  and  stamens  cor- 
respond. Thus  Nightshades  are  called  symmetrical,  although  they  have  a 
dimerous  ovary  while  the  surrounding  parts  are  all  pentamerous  (361). 

410.  When  the  petals  are  so  arranged,  that  out  of  five  the  uppermost  is 
dilated,  the  two  lateral  ones  contracted  and  parallel  with  each  other,  and 
the  two  lower  also  contracted,  parallel  with  each  other,  and  coherent  by 
their  anterior  margins,  a  flower  is  said  to  be  papilionaceous^^^ 

411.  When  a  petal  tapers  conspicuously  towards  the  base,  it  is  said 
to  be  unguictdate^"^  ;  its  lower  part  is  called  the  unguis,  its  upper 
the  limb.  The  former  is  analogous  to  the  petiole,  the  latter  to  the  lamina 
of  a  leaf. 

412.  The  petals  always  alternate  with  the  sepals,  a  necessary  conse- 
quence of  their  following  the  laAvs  of  development  of  leaves  (361). 

413.  If  at  any  time  the  petals  arise  from  before  the  sepals,  such  a  cir- 
cumstance is  due  to  the  abortion  of  one  whorl  of  petals  between  the  sepals 
and  those  petals  which  are  actually  developed. 

Some  French  Morphologists  are  of  opinion  that  this  rule  is  not  general,  and  that 
when  petals  stand  in  front  of  sepals,  &c.,  the  circumstance  is  owing  to  an  un- 
liniwj  pi'ocess  (dedoublement)  one  organ  splitting  into  two  plates.  "  When," 
says  M.  Auguste  de  St.  Hilaire,  "in  a  place,  where,  according  to  the  laws  of  sym- 
metry, we  ought  to  find  but  one  organ,  we  find  several,  we  must  regard  such  a 
case  as  one  of  unlining.  Multiplication  repeats  successive  wliovls  and  causes 
their  alternation  ;  unlining  repeats  the  single  organ." — Ann.  Sr.,  3rdser.,  iii.  X'ir>. 
But  if  this  be  so,  we  must  assume  that  nature  forms  the  organs  of  ])lants  ifjjon 
two  different  plans :  which  is  contrary  to  the  simplicity  and  unity  of  purpose  which 
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is  always  found  to  prevail  in  plants,  when  we  can  arrive  at  rigorous  proof ;  for 
it  is  admitted  tliat  the  law  of  alternation  is  the  usual  one.  And  as  it  seems  to 
me  that  the  evidences  in  favour  of  the  unlining  theory  are  equally  capable  of 
being  interpreted  in  a  manner  favourable  to  that  of  alternation,  I  do  not  feel 
justified  in  acceding  to  the  French  view.  If  there  ever  is  any  unlining  process, 
it  must  be  confined  to  such  parts  as  the  hgula  of  grasses,  the  faucial  scales  of  such 
plants  as  Borageworts,  and  similar  cases. 

lie  t!ie<tr\j  of  unlinlnrj,  or  of  dcdupUcahon,  as  Mr.  Henfrey  translates  the  Frejich 
word  decioublcmcnt,  originated  with  Professor  Dunal,  first  in  his  Fssai  sur  les 
Vaccini^cs,  and  afterwards  in  his  Considerations  sur  la  Nature  et  les  Rapports  de 
qml(jucs-v/iia  dcs  organes  de  la  Fleur,  (1829).  He  defined  this  unlining  to  consist 
"  in  a  separation  of  parts  orginally  strictly  united,  since  they  spring  from  a 
single  fibre  ;"  and  the  theory  was  proposed  to  explain  more  satisfactorily  those 
cases  in  which  the  law  of  alternation  disappears,  as  in  Rhamnads,  where  the 
stamens  grow  in  front  of  the  petals  instead  of  alternately  with  them.  In  such 
cases  it  was  assumed  that  the  stamen  was  the  interior  face  of  the  petal,  separated 
from  it  by  a  process  of  unlining.  Certain  genera  of  the  Mah  al  alliance,  such  as 
Pachira,  in  which  stamen  after  stamen  grows  in  front  of  a  common  petal,  and  of 
each  other,  have  been  thought  to  offer  a  conclusive  proof  of  the  truth  of  this 
theory.  But  the  mass  of  facts  is  so  entirely  in  favour  of  the  theory  of  alterna- 
tion, that  tiie  latter  cannot  be  rejected  until  the  explanations  of  apparent 
exceptions  to  that  theory  are  exhausted.  Now,  it  is  much  more  probable  that 
the  rule  of  alternation  is  in  some  cases  interfered  with  by  some  unknown  dis- 
turbing cause  than  that  two  different  laws  of  development  should  exist  in  flowers 
that  are  essentially  the  same.  It  is  easy  to  conceive  that  the  position  of  parts 
in  a  nascent  state  may  be  so  far  disturbed  as  to  tlu'ow  them  from  alternation  with, 
into  opposition  to  each  other;  and  that  this  really  happens  is  proved  by  varieties 
of  the  Camellia  japonica.  The  myrtle-leaved  variety  of  this  plant  usually  has 
tlie  parts  aiTanged  alternately  with  the  utmost  symmetry        but  I  have 


seen  the  parts  accidentally  assume  a  tolerably  regiilar  arrangement,  one  before  (he 
other,  into  six  rows  ;  and  in  China  this  tendency  becomes  so  strong  that  the 
flowers  are  really  thus  converted  into  six-pointed  stars  nearly  all  trace  of 
alternation  having  disappeared.  We  cannot,  I  think,  admit  that  in  the  same 
variety  of  the  same  species  and  in  the  same  individual,  the  parts  of  the  flower  are 
sometimes  produced  alternately  according  to  the  general  rule,  and  sometimes  bv 
a  process  of  unlining,  entirely  at  variance  with  the  general  i-ule.    Such  aii 


UNLINING. 


example,  then,  as  is  afforded  by  the  Camellia  seems  conclusive  against  "  dedupli- 
catiou  "  having  any  existence  m  nature. 

414.  As  petals  alternate  with  sepals,  the  numher  of  each  row  of 
either  shoukl  be  the  same.    Deviations  from  this  law  are  either  appa- 
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rent,  in  consequence  of  partial  cohesions,  or,  if  real,  are  due  to  partial 
abortions. 
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415.  Whatever  intervenes  between  the  bracts  and  the  stamens  belongs 
to  the  floral  envelopes,  and  is  either  calyx  or  corolla  ;  of  which  nature  are 
many  of  the  organs  vulgarly  called  nectaries. 
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Of  tliis  nature  are  the  hom-like  bodies  found  beneatli  the  upper  galeate  sepal 
of  Acoiiitum  tlie  coronet  of  Narcissus'**  *,  a  pai-t  of  the  coronal  appendages 
or  coronet  of  StJipelia  '**«<•  "i. 

416.  But  it  is  to  be  observed,  that  as  there  are  no  exact  limits  between 
the  corolla  and  the  stamens  (418)  ;  such  bodies  as  have  been  just  described 
are  often  of  an  indifferent  nature,  and  may  be  referred 
with  equal  justice  to  petals  passing  into  stamens,  and  to 
stamens  passing  into  petals. 


This  is  particularly  the  case  with  some  parts  of  the  coronet  of  Stapelia  '^^  and 
the  long  rays  of  the  Passion-flower 


417.  If,  however, 
anomalous  bodies  at 
this  part  of  the  vege- 


table system  can  be 
shown  to  belong  to 
any  whorl  or  series,  of 
which  a  part  is  cer- 
tainly petals  or  sta- 
mens, such  anomalous  bodies  are  to  be  regarded  as  belonging  to  the  organ 
in  whose  series  they  are  placed. 


Thus  in  Aconituni  the  hom-like  processes  belong  to  the  series  of  the  corolla,  and 
are  therefore  petals;  in  Canna  Athey  evidently  appertain  to  the  Androeceum (4 1 8), 
and  are  therefore  stamens.    This  settles  the  true  nature  of  what  has  been  called 
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the  nectary  in  Orchids  now  termed  the  lip,  or  labcllum,  which,  forming  a  part 
of  the  second  series  of  Horal  envelopes,  is  thei-efore  universally  recognised  as  a 
petal,  notwithstanding  its  singular  fonn. 


1G2 


The  tenn  nectary  is  now  generally  abandoned,  on  account  of  the  vagueness  of  its 
application  ;  or,  if  preserved,  is  confined  to  parts  secreting  honey.  A  modern 
French  botanist,  M.  L.  Dravais,  in  a  paper  published  in  the  Annales  dcs  Sciences, 
2nd  series,  vol.  xviii.  p.  152,  maintains  that  this  secreting  apparatus  is  much 
more  generally  present  in  flowers  than  is  supposed,  but  is  chiefly  confined  to  the 
androcceum  (418).  His  words  are  these: — "The  nectar-bearing  parts  exist  in 
a  determinate  place  of  the  floral  apparatus,  rarely  on  the  calyx  or  pistil,  gene- 
rally on  some  part  of  the  androeceum.  The  examination  of  a  great  number  of 
flow  ers  has  revealed  the  existence  of  separate  nectaries  or  disks  on  most  of  them, 
and  in  places  which  vary  with  the  order  or  genus.  In  each  leaf  of  the  androe- 
ceum (that  is  to  say,  in  each  stamen  or  its  equivalent)  we  must  distinguish  four 
parts,  which,  reckoning  from  below  upwards,  are — 1,  the  stalk  ;  2,  the  nectary  ; 
3,  the  anther ;  4,  the  limb.  It  is  seldom  that  all  these  parts  are  present  at  the 
same  time ;  usually  there  is  only  three,  or  two,  or  one  only  ;  or  they  are  abortive 
on  certain  plants  of  the  same  genus  or  order,  although  other  species  have  them. 
In  the  petal  these  parts  appear  at  the  base,  in  the  form  of  a  point  of  insertion, 
paler  tlian  the  rest  of  the  corolla  ;  then  follows  a  cavity  or  nectar-bearing 
surface,  terminated  by  two  plates  or  marks,  con-esponding  to  the  cells  of  an 
anther  ;  and  finally  a  membranous  zone,  or  limb  of  more  or  less  brilliancy.  In 
a  stsimon  we  have  the  stalk,  then  a  filament  which  carries  secreting  hairs  or 
glands,  or  a  nectariferous  horn  ;  above  are  the  two  cells  of  pollen,  and  higher  still 
is  the  limb:  petaloid  in  Boi-age,  the  Violet,  &c.,  or  subulate  in  the  Asarum  or 
Paris."  Similar  parts  are  made  out  by  M.  Bravais,  in  the  carpel.  He  adds, 
that  the  honey  is  sometimes  secreted  before  the  discharge  of  })o)lpn,  always 
accomi)anies  it,  is  often  visible  after  pollen  and  anthers  have  disappeared,  in 
some  cases  is  re-absorbed,  and  probably  assists  in  the  nutrition  of  ovules. 
(See  466). 
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XIV.— OF  THE  STAMENS. 

418.  The  organs  immediately  within  the  petals,  are  bodies  called  stamens, 
which  are  considered  the  male  apparatus  of  plants,  and  constitute  the 
Andrceceum. 

419.  They  consist  of  a  bundle  of  spiral  vessels  surrounded  by  cellular 
tissue,  called  the  filament  "'^  *,  terminated  by  a  cellular  ease,  finally  opening 
and  discharging  its  contents,  called  the  anther  ""'^ 

420.  There  are  many  instances  in  which  no  limits  can  be  traced  between 
the  petals  and  stamens  ;  Ex.  Nymph a!a. 

421.  In  such  cases  it  is  found  that  the  limb  (411)  of  the  petal  is  unde- 
veloped, and  becomes  an  anther,  while  the  unguis  assumes  the  state  of  a 
filament. 

422.  Now  as  there  are  no  limits  between  petals  and  sepals  (397),  nor 
between  sepals  and  bracts  (393),  nor  between  bracts  and  leaves  (343),  it 
follows  that  the  stamens  are  also  modifications  of  leaves. 

423.  And  as  the  limb  of  a  petal  is  analogous  to  the  lamina,  and  the 
imguis  (411)  to  the  petiole  of  a  leaf,  it  also  follows  that  the  anther  is  a  mo- 
dification of  the  lamina,  and  the  filament  of  the  petiole. 

This  is  moreover  proved  to  be  true,  by  the  occasional  developement  of  stamens 
beyond  their  due  limits,  when  they  assume  the  colour,  fomi,  and  structure  of 
leaves  without  shifting  their  position. 

424.  The  stamens  follow  the  same  laws  of  successive  development  as 
leavcs(361);  and,  consequently,  if  their  arrangement  be  normal,  they  will  be 
either  equal  in  number  to  the  petals,  and  alternate  with  them,  or,  if  more 
numerous,  some  regular  multiple  of  the  petals. 

425.  If  they  are  twice  the  number  of  petals,  two  whorls  are  considered  to 
be  developed  ;  and  so  on. 

426.  If  they  are  equal  in  number  to 
f'  the  petals,  and  opposite  them,  it  is  to 

'T  he  understood  that  the  innermost  only 

\  L<Y  two  whorls  is  developed,  the  outer- 

\fi^i      most  being  abortive;  Ex.  Rhamnads. 
Lpiy  r  j  427.  All  deviations  from  these  laws 

mw^^  are  owing  to  the  abortion  of  some  of  the 
T%[  \c  stamens;  Ex.  Lamium,  llippuris  (413). 
A  m^''^  ^^^^^'^  the  stamens  do  not  con- 

\\m  tract  any  union  with  the  sides  of  the 

calyx,  avQ  ht/pogynous^^'' Ex. 
Ranunculus,  Geranium. 

429.  When  they  contract  adhesion 
with    the   sides   of  the   calyx,  they 
become  perigynous  ;  Ex.  Ahnond  Rose. 

430.  If  they  are  united  both  with  the  surface  of  the  calyx  and  of  the 
ovary,  they  are  epigyyioits  :  Ex.  Umbellifers. 

A  curious  example  of  an  epij^ynous  structure,  quite  different  from  those  of  usual 
occurrence,  is  related  by  M  r.  Gardner  in  the  Gardeners'  Chronicle.  In  a  species 
of  Glocliidion  '^^  he  found  a  sohtary  flower  containing  3  anthers  gi'owing  by  the 
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back  to  a  S-celled  ovary  ;  but  a  comparison  of  the  customary  structure  of  the 
species  showed  this  to  be  a  monster  in  which  3  cells  of  a  six-celled  ovary 
were  developed  in  the  form  of  anthers.  This  adds  a  striking  instance  to  others 
previously  known  of  the  convertibility  of  all  the  organs  of  a  flower,  and  conse- 
quently of  their  common  natm-e  being  the  same  in  the  beginning. 

431.  When  two  are  long  and  two  are  short they  are  called  didyna- 
mous  ;  and  if  out  of  six  two  opposite  ones  are  shorter  than  the  other  four, 
they  are  tetradynamous. 

432.  Stamens  whose  anthers  are  missing  or  imperfect,  are  called 
ahortive. 

They  assume  various  unusual  appearances  ;  in  Scrophularia     •  there  is  but  one, 
and  it  is  much  broader  than  the  perfect  stamens  ;  in  Parnassia     they  unite  into 


433.  filamenis  (419)  are  either  distinct  or  united  by  their  margins. 
If  they  are  united  in  one  tube,  they  are  called  monadelphous  "^^ "  ;  Ex. 
Malva  :  if  in  two  parcels,  diadelpJwus  ^^'^ "  ;  Ex.  Pea  :  if  in  several,  poli/a- 
delphous     *  ;  Ex.  Hypericum. 

a  he  d  « 


Filaments  are  sometimes  apparently  forked  j,  in  consequence  of  the  separation  of 
the  connective  (439)  into  two  ai-ms  ;  strumose,  when  a  tubercle  i-n-nis  upon 
their  face  n  ;  stupose,  if  covered  with  long  hairs " ;  and  toothed  if  their  margin 
is  lengthened  on  either  side  beyond  the  attachment  of  the  anther. 
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434.  When  they  are  united  in  a  solid  body,  along  with  the  style,  they 
form  what  is  called  a  column,  and  are  said  to  be  gynandrovs 

435.  They  are  often  unequal  in  length  or  size,  in  which  case  the 
differences  usually  depend  upon  the  presence  of  several  rings  of 
stamens,  differing  in  degrees  of  development  '"^  Inequality  in  the 
size  of  stamens  of  the  same  ring  is  generally  connected  with  irre- 
gularity on  the  part  of  the  calyx  or  corolla  '"^  *. 

436.  Occasionally  the  bark  of  the  filament  is  extended  into  a 
lobe  ;  Ex.  Borage 

437.  The  filament  is  not  essential  to  a  stamen,  and  is  often 
absent. 

438.  The  mither^^'^ "  is  the  limb  of  the  stamen,  forming  within  its 
substance,  and  finally  emitting,  a  matter  called  pollen. 

439.  The  two  sides  of  the  anther  are  its  lobes;  and  the  solid 
substance  which  connects  them,  and  which  is  in  fact  a  continuation 
of  the  filament,  as  the  midrib  of  a  leaf  is  of  the  petiole,  is  named  the 
connective. 

440.  The  connective  is  usually  simple  and  uninterrupted  ;  but  it  is 
sometimes  lengthened  far  beyond  the  anther  in  the  form  of  a  plate, 
gland,  feathery  beard,  <fec.  "  ;  or  it  is  split  into  two  arms  '"^  *, 
or  is  articulated  with  the  filament,  across  which  it  is  placed,  and  on 

1^0      which  it  swings.   In  the  latter  case  it  either  bears  an  anther-lobe  on 
both  arms     *,  or  only  on  one  '  ;  Ex.  Salvia. 

These  are  the  most  common  deviations  from  the  ordinary  form  of  the  connective  : 
but  there  are  many  others  ;  in  facttlie  position  of  the  anther-cells  depends  upon 
its  form  ;  if  it  is  narrow,  the  lobes  are  parallel  "'^  %  but  if  it  is  triangular  they 
become  divergent  *  ;  if  it  is  a  mere  point,  the  anther  becomes  versatile,  Kv. 
Grasses  ;  if  it  is  enlarged,  so  as  to  extend  beyond  the  lobes,  then  the  anther 
is  adnate  ;  it  is  innate  when  the  connective  is  firm  enough  to  carry  the  anther- 
lobes  stiffly  on  its  parallel  sides  '"^  The  connective  is  even  globular  in  some  of 
the  Fringe  Myrtles,  and  the  anther  is  then  analogous  to  such  leaves  as  those  of 
Sedum  dasyphyllum. 

441.  The  cavities  of  the  anther  containing  pollen  are  the  cells,  and  the 
place  by  which  the  pollen  is  emitted  is  the  point  or  line  of  dehiscence  ;  the 
membranous  sides  of  the  anther  are  named  the  valves. 

442.  Dehiscence  usually  takes  place  along  a  line  which  may  be  consi- 
dered to  indicate  the  margin  of  the  lamina  of  the  leaf  out  of  which  the 
anther  is  formed 

443.  Sometimes  a  portion  only  of  this  line  opens,  and  then  the  ftnther 
is  said  to  dehisce  by  pores  ». 

444.  If  the  line  of  dehiscence  occupies  both  margins  of  the  connective, 
and  not  the  centre  of  the  lobes,  the  anther  opens  by  one  valve  instead  of 
two,  which  is  then  hinged  by  its  upper  edge '"- 

445.  If  the  line  of  dehiscence  is  next  the  centre  of  the  flower,  an  an- 
ther is  introrse,  or  turned  inwards  ;  if  the  line  is  next  the  circumference 
the  anther  is  extrorse,  or  turned  outwards. 

446.  The  cells  of  the  anther  are  usually  two  in  number  :  sometimes  they 
are  four  ;  Ex.  Tetratheca  :  rarely  one  ;  Ex.  Epacris  :  and  still  more  rarely 
several  ;  Ex.  Viscum  *. 

447.  The  nuinber  of  cells  appears  to  be  determined  by  no  certain  rule. 

448.  Sometimes  the  cells  are  folded  down  upon  themselves  and  become 
sinuous  or  anfractuose  ' ;  in  other  cases  they  are  prolonged  into  bristles-''*, 
or  tubes or  even  into  a  spur  ;  Ex.  Melastomads  '^^ 
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449.  Although  in  most  cases  the  line  of  dehiscence  is  parallel  with  the 
anther-lohes,  it  is  occasionally  transverse  In  Laurus,  the  transverse 
and  hinged  (444)  dehiscence  being  combined the  face  of  the  anther 
breaks  up  into  four  hinged  lobes. 

450.  It  may  be  conjectured  that  the  transverse  dehiscence  of  an  anther 
is  analogous  to  the  transverse  articulation  of  petioles  (261). 

451.  The  anthers  frequently  grow  together  by  their  margin  ;  Ex.  Com- 
posites.   Such  anthers  are  called  syngenesious. 

452.  The  Pollen  is  formed  by  a  peculiar  modification  of  the  cellules  of 
the  parenchyma  of  the  anther. 

It  is  demonstrated  that  pollen  is  produced 
in  the  interior  of  the  central  cells  of 
an  anther  by  merismatic  (59)  increase. 
Each  original  cell  is  thus  divided  into 
two  or  three,  or  four  other  cells,  which 
gradually  change  into  pollen  grains. 
During  this  process  the  original  or  mother  cell  is  either  absorbed,  or  remains 
in  the  form  of  a  viscid  or  filamentary  elastic  matter,  lying  in  the  midst  of  the 
ripe  pollen  grains. 

453.  It  consists  of  hollow  cases,  of  extreme  smallness,  containing  a  fluid, 
ov  fomlla,  in  which  float  grains  of  starch  and  drops  of  oil. 

454.  Its  shell  is  single,  double,  triple,  or  quadruple,  and  its  sides  are 
solid,  pierced,  or  slit. 

Its  skins  have  received  the  following  names  : — 

1.  Extine,  for  the  outermost. 

2.  Intextine,  for  that  next  the  outennost. 

3.  Exintine,  for  that  next  the  innermost. 

4.  Intine,  for  the  innermo.st. 

455.  It  is  usually  furnished  with  apertures  ' through  which  its 
lining  is  protruded  in  the  form  of  a  delicate  tube,  when  the  pollen  comes 
in  contact  with  the  stigma. 


This  protrusion  may  be  imperfectly  excited  by  placing  pollen  grains  in  weak  sul- 
phuric acid. 

^  '  G  2 
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456.  The  shape  of  pollen  grains  Is  very  variable  ;  the  spherical  the 
triangular f,  the  polygonal  „,  the  oblong*,  are  common  forms. 

457.  Its  surface  is  smooth,  or  studded  with  points  '^^ or  divided  into 
facettes,  or  furnished  with  crested  areolae. 

458,  The  pollen  grains  are 
usually  distinct  from  each  other, 
but  in  some  cases  they  cohere 
in  definite  numbers  ;  Ex.  Aca- 
cia'"* :  or  in  irregular  masses  ; 
Ex.  Orchids  " :  or  are  inclosed 
■within  a  bag,  Avhich  seems  to  be 
the  lining  of  the  anther  [Endo- 
thecium) ;  Ex.  Asclepiads  "* 

459.  In  cases  where 
the  pollen  grains  cohere 
in   masses,  or  are  in- 
closed within  bags,  they 
are  often  connected  with 
a  cartilaginous  or  elastic 
process,  called  the  caudicle", 
which  adheres  to  a  gland  be- 
longing to  the  stigma. 

Although  the  caudicle  is  men- 
tioned here,  in  consequence 
of  its  connection  with  the 
pollen,  yet,  like  the  gland,  it 
is  in  reality  a  process  of  the 
stigma,  as  is  proved  by  its 
development.  It  must  not 
be  confounded  with  the 
elastic  matter  which  holds 
together  the  pollen  grains 
(452). 

460.  The  function  of  the 
pollen  is  to  enable  the  ovules 
to  produce  an  embryo. 


Fig.  173.— Various  forms  of  the  Pollen,  after  Fritzsche  :  1.  Thunbergia  alata,  as  seen  when  lying  in  oil ; 
2.  Thunb.  fragrans  ;  3.  Passiflora  lutea,  in  oil ;  4.  Pass,  incarnata ;  5.  Pass,  slipulata ;  6.  Caryocar 
brasiliense,  dry ;  7.  Cuphea  lanceolata,  dry;  8.  Anona  tripetala ;  9.  Philydrum  lanuginosum ;  10.  A 
Pollen  mass  of  Inga  anomala,  discharging  a  tube  ;  11.  Leschenaultia  formosa,  dry  ;  12.  Plumbago  capensis, 
side  view  in  oil ;  13.  End  view  of  the  same,  in  water  ;  14.  Polemonium  coeruleum;  15.  Geranium  sylva- 
ticum,  acted  on  by  iodine ;  16.  Chrysanthemum  carinatum,  treated  with  concentrated  sulphiuric  acid ; 
17.  Armeria  vulgaris,  ditto;  18.  Sida  Abutilon,  dry  ;  19.  Scolymus  grandiflorus,  treated  with  sulph.  ac. 
fort. ;  20.  Ipomoja  purpurea,  in  oil ;  21.  A  section  of  the  exine  of  Lavatera  triloba,  and  one  of  its  spines, 
treated  with  sulph.  ac.  fort. ;  22.  A  fragment  of  the  exine  of  Nerium  splendens,  showing  one  of  the 
openings  in  it. 
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XV.-OF  THE  DISK. 


461.  Whatever  intervenes  between  the  stamens  and  the  pistil  receives 
the  general  name  of  disk. 

462.  It  usually  consists  of  an  annular  elevation,  encompassing 
the  base  of  the  ovary,  when  it  is  sometimes  called  the  cup;  Ex. 
Pseony. 

463.  It  also  appears  in  the  form  of  separate  glands  or  tubercles 
at  the  base  of  an  ovary  " ,  or  of  a  waxy  lining  of  the  tube  of  the 
calyx  ;  Ex.  Rose  :  or  of  tooth-like,  hypogynous  (428)  processes  ; 
Ex.  Gesnera,  Crucifers. 

The  disk  must  on  no  account  be  confounded  with  the  torm  or  receptacle, 
whicli  is  a  modification  of  the  growing  point  (227). 

464.  It  is  certain  that  the  disk  is  a  non-development  of  an 
inner  row  or  rows  of  stamens,  as  is  proved  by  the  Moutan  Pfeony. 

465.  The  disk  is  one  of  the  parts  which  Linnaean  botanists 
call  nectary,  because  it  secretes  honey. 

466.  It  contains  starch,  or  similar  matter,  convertible  into 
sugar,  and  so  applicable  to  the  nutrition  of  the  stamens  or 

174  pistiL 

The  honey  found  in  the  flower  is  the  surplus  after  these  organs  have  been  supplied. 
It  is  supposed  to  be  fonned  in  consequence  of  the  accumulation  of  water  near  the 
flower,  and  the  absorption  of  oxygen  by  it.  The  increase  of  teniperatiu'e  observed 
ui  flowers  at  the  time  when  the  honey  is  formed  is  referred  to  this  or  some  other 
strong  chemical  action. 


466*.  Occasionally  a  disk-like  structure  occurs  between  the  stamens  and 
floral  envelopes,  as  in  Acer.  In  such  a  case  it  is  to  be  supposed  that  the 
appearance  is  due  to  a  non-development  of  an  outer,  instead  of  inner, 
series  of  stamens. 
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B 


175 


tiiuious  with  it. 


467.  The  organ  which  occupies  the  centre  of  a  flower,  within  the  stamens 
and  disk,  if  the  latter  be  present,  is  called  the  pistil  ''^ 

468.  It  is  the  female  apparatus  of  flowering  plants,  or  the  gynoeceum. 

469.  It  consists  of  one  or  more  carpels. 

470.  Each  carpel  is  distinguishable  into  three  parts  ;  viz.  the  ovary 
the  style'',  and  the  stigma''. 

47 1 .  If  several  carpels  are  united  by  their  whole  sur- 
face, as  is  often  the  case,  then  there  are  as  many  ovaries, 
styles,  and  stigmas,  as  there  are  carpels,  whether  they 
are  distinguishable  or  not. 

472.  The  Ovary  is  a  hollow  case,  inclosing  ovules  b. 
It  contains  one  or  more  cavities,  called  cells. 

473.  The  Style  is  the  part  that  connects  the  ovary 
and  stigma. 

474.  It  is  fi-equently  absent,  and  is  no  more  essen- 
tial to  a  pistil  than  a  petiole  to  a  leaf,  or  a  filament  to 
an  anther. 

475.  It  is  commonly  thread-shaped,  or  at  least 
terete  ;  but  sometimes  is  thin,  flat,  and  membranous, 
and  assumes  the  form  of  a  petal,  as  in  Iris. 

476.  It  is  either  articulated  with  the  ovary,  or  con- 
It  usually  proceeds  directly  from  the  apex  of  the  ovary  ; 

hut  in  some  cases  arises  from  the  side,  or  even  the  base  of  that  organ  ;  Ex. 
Alcheraill,  Chrysobalans. 

In  such  cases  the  carpel  is  analogous  to  a  hooded  leaf. 

477.  The  Stigma  is  that  part  of  the  pistil  which  is  adapted  to  receiving 
the  influence  of  the  pollen.  It  is  generally  at  the  end  of  the  style  or  at 
the  apex  of  the  ovary,  but  not  always  ;  in  Iris,  it  is  placed  in  a  cleft 
at  the  back  of  the  style,  and  in  Sarracenia  below  the  points  of  the 
convex  style.  It  sometimes  produces  glandular  or  other  processes,  to  which 
the  pollen  attaches  itself  in  masses  (459). 

478.  Nothing  is,  properly  speaking,  Stigma,  except  that  part  of  the 
style  just  described.  Nevertheless,  the  name  is  often  inaccurately  applied 
to  mere  divisions  of  the  style,  as  in  Labiates  ;  or  to  the  hairy  surface  of 
undivided  styles,  as  in  Lathyrus,  or  to  the  umbrella-shaped  expansion  of 
Sarracenia 

In  the  last  case  the  true  stigma  is  placed  below  the  apex  of  the  triangular  seg- 
ments of  the  umbrella-shaped  style,  and  consists  of  a  tuft  of  long  free  cells  ''^  "  *. 

479.  Sometimes  the  stigmas  grow  to  the  face  of  the  anthers,  which  form 
themselves  into  a  solid  mass  ;  Ex.  Asclepias.  In  this  case  the  styles 
remain  separate. 

480.  A  Carpel  is  formed  by  a  folded  leaf,  the  upper  surface  of  which  is 
turned  inwards,  the  lower  outwards  ;  and  within  which  are  developed  one  or 
a  greater  number  of  ov/tles  (526). 

481.  When  the  carpels  arc  stalked,  they  are  said  to  be  seated  upon  a 
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thecaphore,  or  gynopUre  ;  Ex.  Cleome,  Fassiflora.  Their  stalk  is  analo- 
gous to  the  petiole  of  a  leaf. 


482.  When  the  carpels  are  all  distinct,  or  are  separable  with  facility, 
they  are  apocarpotis;  when  they  all  grow  into  a  solid  body,  which  cannot 
be  separated  into  its  constituent  parts,  they  are  syncarpous. 

483.  The  ovary  is  the  lamina  of  the  leaf. 

484.  The  style  is  generally  an  extension  of  the  midrib,  but  not  always  (485). 

485.  The  stigma  is  the  denuded,  secreting,  humid  apex  of  the  style. 


Fig.  176.— The  umbrellx-shaped  style  and  flower  of  Sarracenia. 

Fig.  179.— a  The  underside  of  the  point  of  one  of  its  lobe.s,  with  the  back  of  the  true  stigma,  which 
resembles  a  round  tool h  ;  6  the  htignia  seen  in  f  ront. 

Fig.  177.— Structure  of  the  channel  found  in  the  centre  of  the  styl-i  of  a  Campanula ;  c  e  ceiluUr 
tissue  forming  the  .sides,  traverspd  bv  brandies  of  spiral  vessels,  vv  \  pp  are  cells  of  another  (ortn,  which 
line  the  sides,  and,  togethi'r  wiih  othtr^  of  a  long  aud  filauieiitous  character//,  obstruct  the  channel 
in  part. 

Fig.  178.— A  section  of  the  ovary,  &c.,  of  Uabingtonia. 
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It  is  composed  of  a  lax  cellular  tissue,  well  adapted  for  permitting  any  minute 
tubular  bodies  to  pass  down  it''',  and  is  certainly,  in  many  instances,  derived 
from  the  placenta,  which  insinuates  itself  within  the  folds  of  the  style,  or  even 
constitutes  the  style  itself.  This  is  placed  beyond  all  doubt  by  Babing- 
tonia whose  structui-e  I  explained  in  February  1842.  In  this  plant  the 
style  is  a  direct  extension  of  the  placenta,  and  does  not  even  touch  tiie  carpels, 
but  is  protruded  through  a  hole  in  the  vertex  of  the  ovary.  I  also,  in  tiie 
beginning  of  1 840,  showed  that  in  the  genus  Impatiens,  the  style  is  made  up  of 
two  parts,  viz.,  an  extension  of  the  carpellary  leaves,  and  a  prolongation  of  the 
placenta,  which  forms  tlie  stigma  and  upper  part  of  the  style.  The  same  is 
evidently  the  origin  of  the  cupped  stigma  of  Rhododendron,  of  the  stigma  of 
Cranesbills,  and  many  other  plants ;  but  it  can  hardly  be'a  univei'sal  rule,  because 
in  such  plants  as  Armeria  there  seems  no  possible  communication  between  the 
stigmatic  canal  and  the  placenta. 

48G.  Where  the  margins  of  a  folded  leaf,  out  of  which  the  carpel  is  formed, 
meet  and  unite,  a  development  of  cellular  tissue  sometimes  takes  place, 
foiining  what  is  called  the  marginal  placenta 


Tig.  180.- 


conimmiicated  by  Mr.  Marshall,  of  Kly.  ^"<»"ge  mco  leaves,  uiawn  trom  specimens 
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487.  Every  such  placenta  is  therefore  composed  of  two  parts,  one  of 
which  belongs  to  one  margin  of  the  carpel^  and  one  to  the  other. 

The  adjoining  cut'**  offers  conclusive  proof  as  to  this.  It  represents  various 
states  of  the  ovary  of  the  common  Cokmibine,  with  the  ovules  converted  into 
leaves  all  along  the  margin  of  its  follicles,  and  the  latter  at  last  converted  into 
veiny  leaves,  of  which  the  altered  ovules  seem  but  lateral  lobes. 

488.  But  although  the  placenta  of  many  plants  appears  to  derive  its 
origin  from  the  margin  of  the  carpels,  it  is  certain  that  in  other  instances 
the  placenta  is  a  development  of  the  centre  of  the  flower-bud,  and  in 
reality  the  end  of  the  medullary  system.  Such  a  placenta  is  called 
central. 

This  is  no  doubt  the  structure  in  Mallowworts,  Cranesbills,  Tutsans,  Cedrelads,  and 
a  host  of  others.  Nor  is  there  anything  conti*ary  to  reason  in  the  theory  that 
two  kinds  of  placentation  exist  in  plants  ;  for  buds,  of  which  ovules  are  represen- 
tatives, grow  equally  on  the  surface,  edge,  or  axil  of  leaves.    In  the  accompany- 
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iiig  curious  mouster  of  the  common  Auricula the  true  nature  of  the  central 
placenta  is  df  nionstrated  ;  and  it  is  further  sIk.wu,  that  ovules,  like  buils,  will 
appear  from  any  and  every  part  of  the  ^urface,  for  here  they  are  starting  up  from 
the  deformed  petals  and  filaments,  as  well  as  from  the  (  lacenta  itself.  1  have 
had,  moreover,  trom  the  Rev.  11.  Smith  a  monstrous  Primula  siiienwis,  in  which 
the  placenta  is  a  long  central  column  covered  with  ovule-bearing  processes  iu 
the  iorm  of  rudimentary  or  lobed  scales. 

489.  The  central  placenta  being  a  state  of  the  growing  point,  and 
the  growing  point  having  the  power  of  branching,  it  is  obvious  that  the 
central  placenta  may  also  branch,  as  it  does  in  a  great  number  of  cases. 

490.  The  cords  or  funiculi,  on  which  ovules  are  sometimes  fixed,  maybe 
reo-arded  as  one  of  the  forms  in  which  such  branches  exist. 

*491.  But  it  is  by  no  means  necessary  to  assume  that  all  placentae  are 
either  marginal  or  central.  On  the  contrary,  as  leaves  can  bear  buds  on 
any  part  of  their  surface,  so  may  carpcllary  leaves  bear  ovules  on  any  part 
of  the  surface. 

492.  Hence  we  have  placentae  occupying  the  whole  hning  of  an  ovary, 
or,  in  other  words,  the  whole  surface  of  the  carpcllary  leaf,  as  in 
Waterlilies  and  Butoraads  ;  or  intramarginal  lines,  as  in  Broomrapcs ;  or 
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the  costal  line,  as  in  Orchids  ;  or  a  part  of  it,  as  in  Piinica       Fig  Mari- 


golds, &c. 


This 


is  contrary  to  the  theory  expressed  by  Dr.  Robert  Brown,  (See  Ann.  Nat. 

Hist.  xi.  35);  but  notwithstand- 
ing so  high  an  authority,  I  must 
confess  that  each  succeeding  in- 
quiry renders  the  views  of  that 
great  botanist  more  and  more 
untenable,  even  if  Schleiden's 
arguments  and  Mr.  Babington's 
cui'ious  monster  of  Cerastium 
(see  Vegetable  Kingdom,  p.  497) 
did  not  alone  demonstrate  the 
very  jmrtial  applicability  of  the 
old  marginal  theory. 

493.  Since  the  carpels  are  modi- 
fied leaves,  they  necessarily  obey 
the  laws  of  arrangement  of  leaves, 
as  they  develope  round  a  common 
axis. 

494,  And  as  they  are  leaves 
folded  inwards,  their  margins  are 

necessarily  turned  towards  the  axis.  A  placenta,  therefore,  formed  by  the 
union  of  those  margins,  will  be  invariably  next  the  axis. 

495.  So  that  if  a  Avhorl  of  several  carpels  with  a  marginal  placentation 
unite  and  constitute  a  pistil,  the  placentae  of  that  pistil  will  be  all  in  the  axis. 

496.  The  normal  position  of  the  carpels  is  alternate  with  the  innermost 
row  of  stamens,  to  which  they  are  also  equal  in  number  ;  but  this  synmietry 
of  arrangement  is  constantly  destroyed  by  the  abortion  or  non-development 
of  part  of  the  carpels. 

497.  The  carpels  often  occupy  several  whorls,  in  which  case  they  are 
usually  distinct  from  each  other  ;  Ex.  Ranunculus,  Fragraria,  Rubus. 

498.  Sometimes,  notwithstanding  their  occupying  more  than  one  whorl, 
they  all  unite  into  a  single  ovai-y  ;  Ex.  Nicotiana  multivalvis.  Monstrous 
Citrons.  In  these  cases  the  placentae  of  the  innermost  whorl  of  carpels 
occupy  the  axis,  while  those  of  the  exterior  carpels  are  united  with  the 
backs  of  the  inner  ones,  as  must  necessarily  happen  in  consequence  of  the 
invariable  direction  of  the  placentae  towards  the  axis. 

499.  When  the  carpels  are  arranged  round  a  convex  receptacle  (523), 
the  exterior  ones  will  be  lowest ;  Ex.  Rubus. 

500.  But  if  they  occupy  the  surface  of  a  tube,  or  are  placed  upon  a  con- 
cave receptacle,  the  exterior  ones  will  be  uppermost  ;  Ex.  Rosa. 

501.  Whenever  two  carpels  are  developed,  they  are  invariably  opposite 
each  other,  and  never  side  by  side.  This  happens  in  consequence  of  the 
law  of  alternate  opposition  of  leaves  (250). 

502.  When  carpels  unite,  those  parts  of  their  sides  which  are  contiguous 
grow  together,  and  form  partitions  between  the  cavities  of  the  carpel. 

503.  These  partitions  are  called  dissepiments. 

504.  Each  dissepiment  is  therefore  formed  of  two  layers.  But  these 
often  grow  together  so  intimately  as  to  form  but  one  layer. 

505.  Such  being  the  origin  of  the  dissepiments,  it  follows  that, 

506.  All  dissepiments  are  vertical,  and  never  horizontal  ; 

507.  They  are  uniformly  equal  in  number  to  the  carpels  out  of  which  the 
pistil  is  formed  ; 
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508.  A  single  carpel  can  have  no  dissepiment. 

509.  It  will  also  be  apparent,  that  as  the  stigma  must  bear  the  same 
relation  to  the  dissepiments  as  the  point  of  the  leaf  to  the  sides  of  the 
lamina,  the  stigma  will  always  be  alternate  with  (between)  the  dissepiments. 

It  is  supposed  that  the  exceptions  to  this  rule  are  only  apparent,  and  arise  from 
deeply  2-lobed  stigmas  becoming  united  by  their  contiguous  arms. 

510.  When  the  dissepiments  of  a 
many-celled  pistil  are  so  short  as  not  to 
separate  the  cavity  into  a  number  of  dis- 
tinct cells,  but  merely  project  into  it,  the 
placentae,  which  occupy  the  edges  of 
these  dissepiments,  become  what  is  called 
parietal  »• ;  Ex.  Poppy.  Occasionally 
the  placentae  are  diffused  over  the  whole 
face  of  the  dissepiments,  as  in  Bu- 
tomus.  In  other  instances,  they  occupy 
lines  along  the  inside  wall  of  the  carpels, 
as  in  Broomrapes,  and  then  bear  no  re- 
lation to  the  stigmas. 

511.  A  one-celled  ovary  may  also  be 
formed  out  of  several  carpels,  in  conse- 
quence of  the  obliteration  of  dissepiments  ;  or  because  the  carpellary  leaves 
arc  not  turned  in  far  enough  to  reach  the  centre  '^^^ or  because  they  do  not 
turn  iuwai-ds  at  all  ^ 


p  q  r 

Some  of  the  foregoing  diagrams  explain  these  laws  :  "  is  a  leaf ;  *  ,  a  leaf  rolled 
up  preparatory  to  its  conversion  into  a  carpel  ;  «  and  *,  a  carpel  ;  and 
three  carpels  approximated,  but  not  united  ;      and      the  same  united  at  the 
ovaries,  but  disunited  at  the  styles  ;  /  and      these  completely  united  into  one 
ovary,  one  style,  and  one  stigma. 

512.  Moreover,  their  true  nature  is  often  masked  by  adhesions,  <fcc.,  as  in 
Cucurbits. 

See  the  explanation  of  this  very  curious  fact  in  the  Vegetable  Kingdom,  p. 

513.  All  dissepiments  whose  position  is  at  variance  with  the  foregoing 
laws  are  spurious. 
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514.  Spurious  dissepiments  derive  their  origin  from  various  causes,  and 
may  have  either  a  vertical  or  horizontal  position. 

515.  When  they  are  horizontal  they  are  called  phragmata,  and  are 
formed  by  the  distension  of  the  lining  of  the  ovary  ;  Ex.  Cathartocarpus 
Fistula. 

516.  If  vertical,  they  either  are  projections  from  the  back  of  the  carpel, 
as  in  Amelanchier  and  Thespesia  ' ;  or  they  are  caused  by  modifications 
of  the  placentse  as  in  Martynia,  Didymocarpus,  and  Crucifers  ;  or  they 
are  produced  by  the  turning  inwards  of  the  margins  of  the  carpels  . 

The  singular  fruit  of  Diplophractum  consisting  of  five  cavities  in  the  axis,  sur- 
rounded by  five  two-celled  cavities  at  the  circumference,  must  be  composed  of 
carpels  constructed  as  just  described,  and  arranged  in  several  series  (497).  This 
is  explained  by  the  following  cut,  where  '8'  is  a  section  of  the  fruit  of  Diplophrac- 
tum ;      shows  an  ideal  ari-angement  of  fifteen  carpels  in  three  rows,  five  being 
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external  and  perfect,  with  the  margins  of  the  carpels  turned  inwards  (480)  ;  five 
being  altogether  imperfect,  and  the  five  in  the  centre  being  less  imperfect, 
shows  the  transverse  section  of  this  ideal  figure.  In  the  ripe  fruit  we  must 
suppose  the  intermediate  carpels  to  be  obliterated,  and  the  spurious  dissepiments 
of  the  external  carpels  to  be  pressed  up  against  their  back,  so  as  to  bisect  the 
cavity  of  each  carpel. 

517.  The  styles  of  different  carpels  frequently  grow  together  into  a  solid 
cylinder  Ex.  Lilium.  There  are  various  degrees  of  union  between  the 
styles. 

518.  The  style  is  incorrectly  said  to  be  divided  in  different  ways,  in  con- 
sequence of  this  adhesion. 

519.  If  the  ovary  adheres  to  the  sides  of  the  calyx  or  receptacle  it  is 
called  inferior,  and  the  calyx  is  said  to  be  superior  ;  Ex.  Apple. 

520.  If  it  contracts  no  adhesion  with  the  sides  of  the  calyx  or  receptacle 
it  is  called  superior,  and  the  calyx  inferior. 
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XVII.— OF  THE  RECEPTACLE,  OR  TORUS. 

521.  The  growing  point  usually  extends  not  merely  into  the  cavity  of  the 
carpels,  forming  a  placenta,  but  rises  up  between  them,  constituting  the 
receptacle,  torus,  or  gynohase. 

522.  It  is  usually  a  mere  thread  or  point  in  syncarpous  ovaries,  but  it 
occasionally  forms  a  very  conspicuous  organ. 

523.  It  is  the  fleshy  receptacle  of  a  Strawberry,  the  core  of  a  Rasp- 
berry, the  beak  of  a  Cranesbill,  the  truncated  alveolate  table  of  Nelumbium. 
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524.  It  will  occasionally  lose  its  torpid  character,  and  grow  into  a  branch  ; 
or  it  will  divide  into  arms,  without  forming  leaves 

525.  The  cellular  club-shUped  naked  spadix  (374)  of  Arum  and  its  allies 
is  another  condition  of  this  same  organ. 


Fig.  188. — A  Rose  with  the  receptacle,  or  growing  point,  extending  into  a  branch,  with  leaves. 
Fig.  189. — A  Strawberrj'  with  the  receptacle,  or  growing  point,  extended  into  short  branches,  without 
leaves. 
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XVIII.— OP  THE  OVULE. 

526.  The  Ovule  is  a  body  borne  by  the  placenta  (486),  and  destined 
to  become  a  seed. 

527.  It  is  to  the  carpel  (480)  what  marginal  buds  are  to  leaves  (293), 
and  to  the  central  placenta  what  buds  are  to  branches, 

528.  It  may  be  regarded  as  a  bud  with  a  retrograde  development. 

529.  The  ovule  is  usually  inclosed  within  an  ovary  (472)  ;  but  in  Conifers 
and  Cycads  it  is  destitute  of  any  covering,  and  is  exposed,  naked,  to  the 
influence  of  the  pollen. 

530.  It  is  either  sessile,  or  attached  by  a  little  stalk  caXled  the  funiculus, 
or  podosperm.  The  point  of  union  of  the  funiculus  and  ovule  is  the  base  of 
the  latter,  and  the  opposite  extremity  is  its  apex. 

531.  It  consists  of  a  sac,  or  of  two  sacs,  one  inclosed  within  the  other, 
and  of  a  nucleus  within  the  sacs. 

But  M.  Planchon  has  shown  that  the  nucleus  of  Veronica  hedersefolia  is  destitute  of 
sacs,  being  absolutely  naked.  See  his  excellent  Memoire  sur  les  vrais  et  Us  faux 
anlles.  4to,  Montpellier,  1844. 

532.  These  sacs  are  called  the  primine  and  secundine. 

The  nucleus  is  first  formed,  then  the  secundine,  and  then  the  primine,  as  is 
shown  by  the  figures  at  fig.  180.  The  nucleus  would  seem  to  be  itself  a  grow- 
ing point,  and  the  sacs  to  be  scales 
foimed  round  it  analogous  to  the 
scales  of  a  leaf-bud.  In  the  bud 
itself  the  growing  point  comes  first, 
necessarily ;  then  succeed  the  scales. 

533.  The  primine,  secundine,  and 
nucleus,  are  all  connected  with  each 
other  by  a  perfect  continuity  of  tissue, 
at  some  point  of  their  surface. 
•  534.  When  the  parts  of  the  ovule 
undergono  alteration  of  position  during 
their  growth,  the  two  sacs  and  the  nu- 
^  cleus  are  all  connected  at  the  base 
(530)  of  the  ovule,  which  is  ortJiotro- 
pal  or  atropal     «  °. 

535.  And  then  the  base  of  the 
nucleus  and  that  of  the  ovule  are  in  im- 
mediatflconnection  with  each  other  ^'^ ". 

536. "jBut  the  relative  position  of 
the  sacs  and  the  base  of  the  ovule  are 
often  entirely  altered  during  the  growth 

of  the  latter,  so  that  it  frequently  happens  that  the  point  of  union  of  the 
sacs  and  the  nucleus  is  at  the  apex  (530)  of  the  ovule  ^. 

537.  And  then  the  base  of  the  nucleus  is  at  the  apex  of  the  ovule. 

538.  In  such  cases,  a  vascular  connection  is  maintained  between  the  base 


¥ig.  190.— A  An  orthotropal  ovule,  hichly  mticrnificd,  showing  the  foramen  ;  B  a  section  of  it  •  C 
section  of  an  anatropal  ovule ;  •  the  foramen  ;  /  the  chalaza ;  e  the  raphe  ;  d  the  sac  of  the  amnios.' 
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of  the  ovule  and  the  base  of  the  nucleus,  by  means  of  a  bundle  of  vessels 
called  a  raphe 

539.  The  normal  position  of  this  raphe  is  on  the  side  of  the  ovule,  next 
the  placenta. 

540.  The  expansion  of  the  raphe,  where  it  communicates  with  the  base 
Kl^  Si^es  rise  to  the  part  of  the  seed  called  the  clxalaza  (642) 

541 .  When  the  ovule  is  curved  downwards  so  as  to  approach  the  placenta, 

it  is  camptoiropal  * ;  when  curved  down- 
wards and  grown  to  the  lower  half,  anatro- 

190c  mo.  ^ijgjj  attached  by  its  middle 
so  that  the  foramen  is  at  one  end  and  the 
HI  a  hii&Q  at  the  other,  it  is  campt/lotropal  or 

amphitropal        when  horse  shoe  shaped 
it  is  lycotropal^'^^^ ;  when  anatropal  with 
'  the   raphe  half  loose,  it  is  semianatro- 
pal 

542.  The  mouths  of  the  primine  and 
secundine  usually  contract  into  a  small 
aperture  called  the  foramen  of  the  ovule,  or  the  exostome  *. 

543.  The  apex  of  the  nucleus  is  always  applied  to  this  foramen. 

544.  In  consequence  of  the  relation  the  base  of  the  nucleus  bears  to  the 
base  of  the  ovule,  the  foramen  will  be  at  the  apex  of  the  ovule  when  the 
two  bases  correspond,  and  at  the  base  of  the  ovule  when  the  two  bases  are 
diametrically  opposite. 

545.  The  foramen  indicates  the  future  position  of  the  radicle  of  the 
embryo  ;  the  radicle  being  usually  next  the  foramen.  This  is  a  fact  of 
great  importance  in  practical  Botany. 

Ga.sparrini,  however,  asserts  that,  in  the  China  orange,  this  is  sometimes  reversed  : 
the  radicle  being  turned  to  the  chalazia,. 

546.  Within  the  nucleus  is  a  cavity  or  bag,  called  the  sac  of  the 
amnios  •s"*',  containing  a  fluid,  in  which  the  embryo  is  developed. 

The  nucleus  of  some  plants  is  pierced  by  the  amniotic  sac,  which  projects  beyond 
the  foramen  as  a  tube,  as  in  Santahiin,  Narthcciuni  (557),  &c.  M.  Planclion 
also  found  that  in  Veronica  hedersefolia  (531)  the  side  of  the  naked  nucleus  is 
ruptured  lengthwise  by  the  amniotic  sac,  so  as  to  become  naked  also.  Some- 
thing quite  analogous  occurs  in  Avicennia. 
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XIX.— OF  FERTILISATION. 

547.  TiiE  fertilisation  of  a  flower  appears  to  be  accomplished  by  the 
action  of  pollen  (452)  upon  the  stigiua  (477). 

The  proofs  of  this  are  so  many  and  so  seemingly  conclusive,  that  it  is  usual  to 
regard  the  proposition  as  unassailable.  But  it  is  necessary  to  add  that  some 
facts  are  apparently  irreconcilable  with  it.  The  chief  of  these  is  the  case  of  a 
dicEcious  Spurgewort,  allied  to  Sapium,  and  called  Ccelebogyne,  of  which  the 
female  only  is  known.  This  plant  produces  ripe  and  perfect  seeds  in  the  Botanic 
Garden,  Kew  ;  and  yet  the  most  diligent  search  has  failed  to  discover  any  polli- 
niferous  flowers.  Is  it  fertilised  by  the  pollen  of  some  other  plant  ?  This  seems 
improbable,  because  the  seedlings  are  exactly  like  their  mother,  which  is  not  the 
case  with  vegetable  hybrids  (551).  Certain  experiments  instituted  by  M  Girou 
de  Buzareingues  have  led  him  to  the  conclusion,  that  in  Hemp,  the  Lychnis 
dioica,  and  other  dioecious  plants,  the  presence  of  pollen  is  not  necessary  to  fer- 
tilise the  ovule  {Ann.  Sc.,  1st  sei*.,  xxx.  406).  And  it  appears  certain  that  in  some 
instances  Cucumbers  have  swelled  fruit,  and  ripened  seeds,  in  the  absence  of 
pollen.  Finally,  we  have  the  assurance  of  Decaisne,  that  in  Viscum  the  ovule 
is  not  formed  till  six  weeks  or  two  months  after  the  pollen  has  acted  on  the 
stigma  ;  and  Professor  Gasparrini  maintains  that  in  the  Fig-tree  the  embryo  is 
formed  without  any  fertilisation  whatever  ;  for  the  summer  crop  of  this  fruit  is 
obtained  from  female  flowers,  which  can  by  no  possibility  communicate  with 
stamens,  the  male  flowers  not  being  produced  at  that  time,  and  neverthelesa 
it  abounds  in  seeils  cont  iin  ug  the  eraiiryo  ;  while,  on  the  other  han<l,  the  spring 
figs,  in  which  viale  flowers  do  occur,  never  have  any  embryo  m  their  seeds/  The 
female  Hop  is  fertile  witlmut  a  male.    (See  Ann.  Sc.,  3rd  ser.,  v.  306.) 

548.  The  result  ot  that  action  seems  to  be  the  formation  of  an  embryo 
(650)  within  the  nucleus  of  the  ovule. 

549.  When  the  pollen  and  stigma  each  belong  to  the  same  species,  then 
that  species  is  propagated  without  material  alteration. 

550.  But  if  they  belong  to  different  species,  then  their  mutual  action 
results  in  the  production  of  hybrids,  or  vegetable  mules. 

This  is  not  an  artificial  process,  but  happens  frequently  in  wild  nature,  and  is 
yearly  giving  rise  to  the  false  species  of  botanists. 

551.  A  hybrid  is  not  necessarily  sterile,  but  is  often  capable  of  propa- 
gating its  race. 

552.  It  is  usual  for  the  hybrid  to  resemble  the  male  parent  most  in 
foliage,  and  the  female  in  flower. 

This  has  been  proved  to  be  the  general  rule  by  the  numerous  experiments  of  the 
Dean  of  Manchester.  See  Dr.  Herbert's  papers  in  the  second  volume  of  the 
Jov/mal  of  the  Horticultural  Society, 

553.  The  expulsion  of  pollen  from  the  anther  is  due  to  the  contraction  of 
its  valves.  It  is  naturally  efi"ected  in  dry,  warm  weather  ;  and  cannot  take 
place  in  the  presence  of  wet,  except  in  species  whose  fertilisation  is  eff"ected 
under  water. 

It  is  not  improbable  that,  as  De  Buzareingues  has  suggested,  the  noxious  effect  of 
wet  upon  fertilisation  may  consist  partly  in  preventing  the  anther-cells  from 
opening,  and  partly  in  the  activity  which  it  gives  to  the  vegetation  of  the 
stem. 


POLLEN-TUBES. 


97 


554.  The  pollen  is  enabled  to  act  upon  the  ovule  by  means  of  an  exten- 
sion of  its  inner  lining,  if  it  has  more  than  one  coat  (454),  in  the  form  of  a 
tube  or  tubes. 

555.  The  pollen-tuhe  insinuates  itself  between  the  cells  of  the  stigma 
and  passes  down  its  conducting  tissue  till  it  reaches  the  interior  of  the 
ovary. 

556.  Having  reached  the  interior,  a  similar  tube  appears,  and  connects 
the  apex  of  the  nucleus  of  the  ovule,  through  the  foramen,  with  the  conduct- 
ing tissue  of  the  style  ''•'^ 

557.  The  result  of  this  action  is  the  formation  of  a  living  point  which 
eventually  becomes  the  embryo. 

In  the  present  state  of  knowledge  as  to  this  point,  the  above  seems  to  be  the  safest 
way  of  stating  facts.  The  common  opinion  among  botanists  is,  that  tlie  pollen- 
tubes  pass  directly  to  the  nucleus,  through  the  foramen.  There  is  no  question 
that  pollen-tubes  of  great  length  grow  out  of  the  pollen-grains,  and  plunge  into 
the  stigma.  The  curious  phenomena  connected  with  Asclepiads,  and  more  espe- 
cially with  Morrenia,  in  which  great  mechanical  difficulties  are  overcome  by  tho 
pollen-tubes  before  they  can  reach  the  stigma,  prove  that  this  phenomenon  is 
coimected  with  vitality  of  a  very  high  order.  Neither  is  there  room  lor  doubting 
whether  similar  tubes  appear  in  the  cavity  of  the  ovary,  connecting  the  conduct- 
ing tissue  of  the  style  with  the  apertures  of  the  ovules  (see  figs.      and  ''■"). 


But  it  may  be  reasonably  questioned  whether  the  tubes  are  the  same  in  both 
cases.  Not  that  there  is  any  difficulty  in  understanding  how  so  great  and  rapid 
a  growth  on  the  part  of  the  pollen-tubes  as  is  assumed  should  take  place  ;  for  the 
starch  of  the  fovilla  (453)  may  be  regarded  as  a  store  of  organizable  matter 
provided  for  this  express  purpose,  as  Brown  suggested.  The  doubt  arises  from 
the  impossibility  in  many  cases  of  so  ti-acing  the  small  delicate  transparent 
threads  as  to  be  certain  that  they  do  not  become  blended  with  long  cells  liaving  a 
different  origin,  and  that  it  is  not  the  latter  which  are  seen  in  the  cavity  of  the  ovary, 
It  is  asserted,  indeed,  that  these  tubes  have  been  distinctly  traced  ah  oi^igine  ; 
and  no  doubt  can  be  entertained  that  observers  have  thought  so.  The  question 
is,  may  they  not  have  been  deceived?  Dr.  Dickie  positively  asserts  that  in 
Narthecium  the  so-called  pollen-tubes  in  the  interior  of  the  ovary  are  really 
ovule-tubes,  or  delicate  filaments,  rising  from  the  apex  of  the  nucleus,  and  ad- 


Fig.  192.— A  grain  of  pollen  sending  its  pollen-tube  down  among  the  stigmatic  cells  of  Papaver.— 
¥ig.  193.— A  longitudinal  section  of  tlie  carpel  of  Euphorbia  pallida  at  the  time  when  the  pollen-tube  p 

has  reached  the  apex  of  the  nucleus  nn.    It  appears  as  a  dark  streak  passing  through  the  tllaraentary 

conducting  tissue  of  the  stvle ;  a  is  the  sac  of  the  amnios,  and  c  the  c\\;ihv/.a.—Schlci'len. 

Fig.  194.— A  longitudinal  section  of  the  interior  of  the  ovary  of  a  llclianthcmum,  willi  the  pollen-tuhes 

de.scending  from  a,  and  reaching  the  foramina  of  the  ovules  which  are  forcibly  detached  from  their 

placenta. — Schleiden, 
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vanchig  upwards  into  the  cavity  ;  and  he  speaks  of  the  same  stnicture  occurring 
in  Bartsia,  &c.  Tliis  is  quite  conformable  to  the  observations  of  Griffith  upon 
the  ovule  of  Santalum,  in  whicli  he  found  the  amniotic  sac  much  extended  Ijeyond 
the  foramen.  The  most  startUug  announcement  lately  made  as  to  this  point  is 
from  Prol'.  Giisparrini,  who, in  the  place  above  quoted,  asserts  that  in  the  Orange- 
tree  the  pollen  does  not  emit  tubes  at  all.  He  admits,  however,  that  the  mtro- 
duction  of  a  tubular  filament  into  the  foi-amen  is  necessary  to  fertilisation, 
whatever  be  the  source  from  ^vhich  it  is  derived.  He  further  concludes,  that 
in  Cytinus  Hypocistis  these  filaments  do  not  come  from  the  pollen  grains,  but 
from  the  conducting  tissue  of  the  style.  This  gentleman,  the  discoverer  of 
cistomes  (107),  is  too  good  an  observer  to  be  disi'egarded. 

558.  Immediately  after  the  aforesaid  action  of  the  pollen-tubes,  a  new 
centre  of  vitality  manifests  itself  in  the  sac  of  the  amnios  next  the  apex  of 
the  nucleus,  and  gradually  grows  into  an  embryo. 

The  whole  of  the  facts  belonging  to  this  phenomenon  will  perhaps  never  be  ascer- 


tained.    Nor  is  it  possible  in  such  delicate  and  difficult  observations  to  determine 


Fig.  \!)5. — a  a  portion  of  the  embryo  and  of  the  pollcn-tubc  of  Orchis  morio,  in  the  upper  part  of  which 
cells  have  formed ;  the  cmhryo  end  has  as  yet  no  cellularity ;  b  the  embryo  end  of  the  pollen-tube  of 
Linum  pallescens,  inserted  between  the  lips  of  the  sac  of  the  amnios.  The  cell  formation  is  commencing. 
— Schleidcn. 

Vig.  196. — a  Longitudinal  section  of  the  mouth  of  the  ovule,  into  whose  nucleus  a  pollen-tube  has  pene- 
trated, and  reached  the  sac  of  the  amnios.  The  tube  contains  starch  about  to  change  into  gum.  6  The 
extremity  of  this  pollen-tube  much  more  magnified,  and  containing  Cj'toblasts  ;  c  the  same,  a  few  days 
older,  cells  baring  distinctly  formed  and  commenced  the  embryo.— Schleidf  n. 

Fig.  197.— The  end  of  the  pollen-tube  of  Limnanthes  some  time  after  its  entry  into  the  sac,  which  is  cut 
away  to  show  it.  Its  lower  extremity  is  already  organised  as  a  rudimentary  cmbrj'o,  consisting  of  round 
greenish  cells ;  in  the  upper  part  are  chlorophyll  grains  —Schleiden. 
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exactly  what  course  Nature  follows.  According  to  Schleiden,  the  point  of  the 
pollen-tube  enters  the  niiflous,  and  itself  becomes  the  embryo.  Others  say  that 
the  amniotic  sac  is  indented,  and  the  fold  becomes  the  embryo.  Others  hold 
that  the  appearance  of  the  embi-yo  is  the  result  of  mere  contact  between  the 
pollen-tube  and  the  apex  of  the  nucleus.  Brown's  observations  upon  the  forma- 
tion of  the  embryo  in  Conifers  favour  the  supposition  that  the  amniotic  sac  is 
pierced  ;  for  he  finds  the  embryo  in  such  plants  developed  below  brown  conical  or 
calyptrate  membranes,  whose  base  seems  to  pass  gradually  into  the  light  pulpy 
substance  of  which  the  amnios  consists.  Such  membranes  may  be  regarded  us 
the  sacs  themselves  of  amnios. 

559.  More  than  one  embryo  may  be  developed  in  the  same  ovule. 

This  is  very  common  in  the  Onion  and  the  Miseltoe,  and  appears  to  be  the  rule  in 
Conifers  and  Cycads,  where  Brown  first  remarked  that  the  embryos  have  a 
constant  and  regular  aiTangement.  It  has  been  conjectured  that  a  plurality  of 
embryos  is  caused  by  the  action  of  a  plurality  of  pollen-tubes  ;  but  observa- 
tions are  wanted  to  confirm  this  opinion. 

560.  In  some  plants  the  nascent  embryo  is  suspended  by  cords,  which 
liang  down  from  the  apex  of  the  amniotic  sac,  and  are  called  suspensors 

These  are  often  abortive,  the  embryotic  point  originally  formed  at  their  extremity 
disappearing,  wlien  a  shrivelled  covd  alone  i-emains.  In  some  cases  the  sus- 
peusor  is  euoiTuously  long.    (See  Vegetable  Kingdom,  233). 
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561.  In  its  gradual  development  the  embryo  usually  directs  its 
radicle  (656)  to  the  foramen  (see  545).  This  arises  from  the  radicle 
being  the  part  first  formed.    The  Cotyledons  are  an  after-growth. 


Fie.  198.— Pi-oaressive  development  of  the  embryo  of  the  Yew,  according  to  Mirbd  and  Spach. 
1,  a  pair  of  yonng  suspensors  hanging  from  the  vesicle  b,  lodged  in  young  albiunon  a,  .nd  bonnug  Uie 
beginning  of  an  embryo  at  c.  2,  Another  p  .ir  of  suspensors,  a  little  aldor  and  f^ovmu:  to  each  other 
for  the  greater  part  ofthoir  length ;  3,  4,  5,  further  advances  in  gi-owth  of  the  embryo,  and  breaking  up 
or  absorption  of  the  svispensoi-s, 
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100  TEMPERATURE  DURING  FERTILISATION. 

5G2.  The  embryo  is  fed,  during  its  growth,  by  the  matter  contained  in 
the  nucleus  and  its  envelopes. 

563.  The  temperature  of  a  flower  is  augmented  during  the  progress  of 
fertilisation,  owing  to  tlie  chemical  changes  going  on  in  the  contents  of  the 
cells  surrounding  the  sexual  organs  (466). 

At  this  time  oxygen  disappears,  and  in  Arads,  wliose  structure  allows  the  heated 
air  to  be  retJiined,  the  teniperatui'e  has  been  found  to  equal  1 1  centigrade  degrees 
above  the  suiToundiug  air. 
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XX.— OF  THE  FRUIT. 

564.  The  Fhuit,  in  the  strictest  sense  of  the  word,  is  the  pistil  (467) 
arrived  at  maturity.  But  the  term  is  also  applied  to  the  pistil  and  floral 
envelopes  (392)  taken  together,  whenever  they  are  all  united  in  one  uniform 
mass. 

565.  Hence,  whatever  is  the  structure  of  the  pistil,  the  same  should  be 
the  structure  of  the  fruit. 

566.  But  in  the  course  of  the  advance  of  the  pistil  towards  maturity, 
many  alterations  take  place,  in  consequence  of  abortion,  non- development, 
obliteration,  and  union  of  parts. 

567.  Whenever  the  fruit  contains  anything  at  variance  with  the  laws 
that  govern  the  structure  of  the  pistil,  the  latter  should  be  examined  for  the 
purpose  of  elucidation. 

568.  Sometimes  a  pistil  with  several  cells  produces  a  fruit  with  but  one; 
Ex.  the  Hazel-nut  and  Cocoa-nut.  This  arises  from  the  obliteration  of 
part  of  the  cells. 

569.  Or  a  pistil,  consisting  of  one  or  two  cells,  changes  to  a  fi'uit  having 
several  :  the  cause  of  this  is  a  division  and  doubling  of  the  placentary 
plates  ;  Ex.  Pretrea  ^^'^ :  or  the  expansion  inwards  of  portions  of  the  endo- 
carp  (573), 


This  is  a  very  common  occurrence,  and  usually  has  the  effect  of  cutting  off  a  cavity, 
originally  simple,  into  many  cells,  separated  by  horizontal  divisions.  Of  this 
kind  of  s'tructure  Cneorum     and  Tribulus     are  striking  examples. 

570.  As  the  fi'uit  is  the  maturation  of  the  pistil,  it  ought  to  indicate 
upon  its  surface  some  traces  of  a  style  ;  and  this  is  true  in  all  cases,  except 
Cycads  and  Conifers,  which  have  no  ovary. 

571.  Hence  the  grains  of  corn,  and  many  other  bodies  that  resemble 
seeds,  having  traces  of  the  remains  of  a  style,  cannot  be  secils,  but  are 
minute  fruits. 

572.  That  part  which  was  the  shell  of  the  ovary  in  the  pistil,  becomes 
the  pericai-p  in  the  fruit. 

Fig.  199,— Cross  section  of  tVuit  of  Pretrea  zaiipruoburica. 

Fig.  200.  Perpendicular  section  of  the  fruit  of  Trihuhi.-'. 

Fig.  201.— Pcrijcadiculur  section  of  tlie  fruit  of  Cucoruiu. 
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573.  The  Pericarp  consists  of  three  parts  ;  the  outer  coating  called  the 
epicarp,  the  inner  lining  called  the  endocarp,  or  putamen,  and  the  interme- 
diate substance  named  the  sarcocarp. 

574.  Sometimes  these  three  parts  are  all  readily  distinguished  ;  Ex. 
the  Peach  :  frequently  they  form  one  uniform  substance  ;  Ex.  a  Nut. 

575.  The  base  of  the  fruit  is  the  part  where  it  is  joined  to  the  peduncle. 
The  apex  is  where  the  remains  of  the  style  are  found. 

576.  The  axis  of  the  fruit  is  often  called  the  columella;  the  space  where 
two  carpels  unite  is  named  the  covimissure. 

577.  All  fruits  which  are  mere  modifications  of  a  single  carpellary  leaf 
(480)  have  always  a  suture  corresponding  with  the  junction  of  the  margins, 
or  with  the  placentae,  and  often  another  corresponding  with  the  midrib  of 
the  carpellary  leaf :  the  former  is  called  the  ventral,  the  latter  the  dorsal 
suture. 

578.  If  the  pericarp  neither  splits  nor  opens  when  ripe,  it  is  said  to  be 
indehiscent ;  if  it  does  split  or  open,  it  is  said  to  dehisce,  or  to  be  dehiscent; 
and  the  pieces  into  which  it  splits  are  called  the  valves 

579.  The  dehiscence  of  the  pericarp  takes  place  in  different  ways. 

580.  If  it  takes  place  longitudinally,  or  vertically,  so  that  the  line  of 
dehiscence  corresponds  with  the  junction  of  the  carpels,  the  dissepiments 
are  divided,  the  cells  remain  closed  at  the  back,  and  the  dehiscence  is 
called  septicidal. 

In  this  case  the  carpellary  leaves  merely  separate  from  each  other. 

581.  Formerly,  botanists  said  that  in  this  kind  of  dehiscence  the  valves 
were  alternate  with  the  dissepiment ;  or,  that  the  valves  Jiad  their  margins 
turned  inxoards. 

582 .  If  it  takes  place  vertically,  so  that  the  line  of  dehiscence  corre- 
sponds with  the  dorsal  suture,  the  dissepiments  remain  united,  the  cells  are 
opened  at  their  back,  and  the  dehiscence  is  called  loculicidal 
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583.  Formerly,  it  was  said  that  in  this  kind  of  dehiscence  the  dissepi- 
ments were  opposite  the  valves. 
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584.  men  a  separation  in  the  pericai*p  takes  place  across  the  cells 
horizontally,  the  dehiscence  is  transverse  ;  Ex.  AuagalHs. 

585.  If  the  dehiscence  is  effected  by  partial  openings  of  the  pericarp 
it  is  said  to  take  place  hy  pores  ;  Ex.  Poppy. 

586.  Sometimes  the  cells  remain  closed,  separating  from  the  axis  formed, 
by  the  extension  of  the  growing  point  (230)  ;  Ex.  Umhellifers,  Euphorbia 

587.  Or  the  cells  open  and  separate  from  the  axis,  which  is  formed  by  a 
cohesion  of  the  placentte  which  separate  from  the  dissepiments. 

All  these  are  cases  of  central  placentation,  and  are  much  luoi-e  common  than  is 
supposed. 

588.  Sometimes  the  dissepiments  cohere  at  the  axis,  and  separate  from 
the  valves  (578)  or  back  of  the  carpels,  when  the  dehiscence  becomes  septi- 
fragal  "'^^ 

In  such  cases  the  dissepiments  ai'e  either  composed  of  mere  placeutary  plates,  or 
of  the  sides  of  carpellaiy  leaves. 

589.  The  dissepiments  of  a  fruit  are  usually  formed  by  the  confluent 
sides  of  carpellary  leaves  (480),  and  are  placed  at  right  angles  to  the 
axis. 

590.  But  peculiarities  of  structure  interfere  with  this  rule,  and  give  rise 
to  spurious  dissepiments  having  a  different  position. 

Thus  in  Sti'amonium  one  dissepiment  -"^  ""is  produced  by  the  sides  of  carpellary 
leaves,  and  another  **  by  the  confluence  of  the  placentae  and  a  projection  of  the 
dorsal  suture.    In  Nigella  -"",  on  the  other  hand,  where  10  cells  occm'  in  a  fruil 
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derived  from  5  one-celleil  follicles  (596),  the  5  additional  cells  are  spurious,  and 
caused  by  the  separation  of  the  endocarp  from  the  mesocarp  ;  in  this  instance 
the  anomalous  dissepiments  are  foiTued  by  the  endocai'p,  and  the  spui'ious  cells 
ai'e  mere  lacunce,  or  air  cavities. 

591.  All  fruits  are  either  simple  or  multiple. 

592.  Simple  fruits  proceed  from  a  single  flower;  Ex.  Pteony,  Apple, 
Nut,  Strawberry. 

593.  Multiple  fruits  are  formed  out  of  several  flowers  ;  Ex.  Fir,  Pine- 
apple, Fig.  They  are  masses  of  inflorescence  in  a  state  of  adhesion,  and 
are  called  anthocarpous. 
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594.  Simple  fruita  are  either  the  maturation  of  a  single  carpel  (480),  or 
of  a  pistil  formed  by  the  union  of  several  carpels. 

595.  Of  fruits  formed  of  a  single  carpel,  the  most  important  are  the 
Follicle  (596),  Legume  (597)  ;  Drupe  (600),  Achjenium  (601),  Caryopsis 
.  (604),  and  Utricle  (605). 
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596.  The  Follicle  is  a  carpel  dehiscing  by  the  ventral  suture,  and  having 
no  dorsal  suture 

597.  The  Legume  is  a  carpel  having  both  a  ventral  and  dorsal  suture, 
and  dehiscing  by  both,  either,  or  neither     "  * 

598.  The  two  sutures  of  a  legume  sometimes  fonn  what  is  called  a 
replum ;  Ex.  Carmichselia. 

599.  When  articulations  take  place  across  the  legmne,  and  it  falls  into 
several  pieces,  it  is  said  to  be  lomentaceous  * 

600.  The  Drupe  differs  from  the  follicle  in  being  indehiscent,  and  in  its 
pericarp  having  a  distinct  separation  of  epicarp  (573),  sarcocarp,  and 
ondocarp 

601.  The  Achcenium  is  an  indehiscent,  bony,  one-seeded  pericai-p,  which 
docs  not  contract  any  degree  of  adhesion  with  the  integument  of  the 
seed     '■>  ^ 

602.  It  is  a  drupe,  the  pericarp  of  which  does  not  separate  into  three 
layers. 

The  Achaenium  is  pappose  when  it  bears  the  remains  of  a  calyx  at  its  apex  ;  Ex. 
Composites :  and  is  truncate  or  rostrate  while  tlie  pappus  is  setace- 
ous °,  double  «,  plumose  *,  or  paleaceous  ^'  f .  If  the  style  remains  and 
becomes  featliery,  forming  a  kind  of  tail,  the  acha;nium  is  caudate  ^ 

603.  Occasionally  the  achasnium  is  elevated  on  a  large  fleshy  receptacle, 
as  in  Anacardium 

604.  The  Caryopsis  is  an  indehiscent,  membranous,  one-seeded  pericarp, 
which  adheres  firmly  to  the  integument  of  the  seed ;  Ex.  Corn. 

605.  The  Utricle  is  a  caryopsis  the  pericarp  of  which  has  no  adhesion 
with  the  integuments  of  the  seed  ;  Ex.  Eleusine,  Chenopodium. 

606.  As  sepals  unite  by  their  ed^jes  into  a  mouoscpalous  calyx  (405),  and 
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petals  and  stamens  (433)  undergo  the  same  process,  so  in  like  manner 
are  carpels  united  by  tlieir  edges  in  a  similar  manner. 

The  fruit  of  the  Paeony     will  exemplify  such  a  change.  In  tliis  plant  are  two 
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diverging  follicles,  having  no  attachment  to  each  other.  But  if  those  follicles, 
instead  of  being  placed  at  right  angles  to  each  other,  were  parallel,  and  had 
grown  together  where  they  touch,  a  common  bilocular  fruit  would  be  the  result, 
if  a  great  number  were  so  united,  forming  a  single  whoi'l,  the  complicated  fruit 
of  Hura  crepitans  would  be  formed 


607.  Of  fruit  formed  of  several  confluent  carpels,  the  principal  are  the 
Capsule  (608),  Pyxis  (614),  Samara  (611),  Crcmocarp  (612),  Nuculanium 
(613),  Siliqua  (609),  Nut  or  Gland  (611),  Berry  (616),  Orange  (617),  Pome 
(618),  Pepo  (619),  and  Balausta  (620). 

608.  The  Capsxde  is  a  many-celled,  dry,  dehiscent  pericarp  ^o^asio  a  211  e  *^ 
It  is  stellate  210'',  toothed  at  the  apex  ^"'',  or  spiral  2"/;  if  its  cells  remain  close 

after  separation  2"  f,  they  are  named  cocci. 

609.  The  Siliqua  consists  of  two  carpels  fastened  together,  the  placenta? 
of  which  are  parietal,  and  separate  from  the  valves,  remaining  in  the  form 
of  a  rcplum  (598),  and  connected  by  a  membranous  expansion  \ 
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610.  When  the  siliqua  is  very  short,  or  broader  than  it  is  long,  it  is  called 
a  Silicula. 

611.  The  Niit  or  Gland  is  a  dry,  bony,  indehiscent,  one-celled  fruit, 
proceeding  from  a  pistil  of  two  or  more  cells,  and  inclosed  in  an  involucre 
called  a  Cupule  (349)  ;  Ex.  the  Acorn.  It  is  a  sort  of  compound 
achffinium. 

In  some  Palms,  Ex.  Sagus,  it  is  covered  by  lozengo-shaped  spaces  resembling  scales 
turned  downwards tlie  origin  of  which  is  unknown.  It  is  often  bordered 
by  expansions  or  wings  which  surround  it  longitudinally,  as  in  the  Elm  W  c  ;  or 
transversely,  as  in  Paliurus^'"/  ;  or  proceed  from  the  apex  or  back  only,  as  in 
Sycamore  -"7  ■ ,  in  which  case  it  receives  the  name  of  Samara. 
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612,  The  Cremocarph  a  pair  of  Achsenia,  then  called  mericarps,  placed 
face  to  face,  and  separating  from  a  central  axis  ;  Ex.  UmbeUifers 
Their  planes  of  union  constitute  the  commissure. 
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613.  The  Nucidanium,  is  a  pericarp,  which,  being  fleshy,  does  not  dehisce  ; 
Ex.  Grape,  Arbutus '•'"■^<'. 
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614.  The  Pyxis  is  a  capsule  whose  dehiscence  takes  place  trans- 
versely      *  ;  Fx.  Hyoscyanuis,  Anagallis. 

615.  The  Etcerio  is  a  collection  of  distinct,  indehiscent  carpels,  fleshy  or 
dry,  within  a  calyx  ;  Ex.  Rubus  ^'^ 

616.  The  Berry  is  a  succulent  fruit,  the  seeds  of  which  lose  their  adhe- 
sion Avhen  ripe,  and  lie  loose  in  pulp  ;  Ex.  a  Gooseberry. 

617.  The  Orange  is  a  berry  having  a  pericarp  sepa\'able  into  an  epicarp, 
an  endocarp,  and  a  sarcocarp,  and  the  cells  filled  with  pulpy  bags,  which 
are  cellular  extensions  of  the  sides  of  the  cavity. 

618.  The  Pome  is  a  union  of  two  or  more  inferior  carpels,  the  pericarp 
being  fleshy,  and  formed  of  the  floral  envelope  and  ovary  firmly  united 


619.  The  Pepo  is  composed  of  about  three  carpels,  forming  a  three- 
celled,  fleshy,  indehiscent  fruit,  with  parietal  placentae  ;  Ex.  Cucumber. 

620.  The  Balausta  is  a  many-celled  fruit,  with  the  seeds  arranged  in  an 
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irregular  manner  on  the  backs  of  the  cells,  and  is  formed  by  more  whorls  of 
carpels  than  one,  inclosed  within  a  tough  rmd  ;  Ex.  Pomegranate  ^'^ ''. 
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FORMS  OF  THE  FRUIT. 


G21.  The  most  remarkable  modifications  of  multiple  or  anthocarpous 
fruits  are,  the  Cone  (622),  Pine-apple  (G23),  and  Fig  (G24). 

622.  The  Cone-'^" '  is  an  indurated  amentum  (371) ;  Ex.  Pinus.  Wlien 
it  is  much  reduced  in  size,  and  its  scales  firmly  cohere,  it  is  called  a 
Galbulus  ;  Ex.  Juniperus. 

623.  The  Pine-apple  is  a  spike  of  inferior  flowers,  which  all  grow 
together  into  a  fleshy  mass. 

624.  The  Fig  is  the  fleshy,  hollow,  dilated  apex  of  a  peduncle,  within 
which  a  number  of  flowers  are  arranged,  each  of  which  contains  an  achje- 
nium  ;  Ex.  Ficus,  Dorstenia-^--^. 

Of  the  terms  above  explained  only  a  few  are  in  common  use,  and  it  seems  to  be 
found  by  systematic  botanists  more  convenient  to  describe  a  given  finit  by  exact 
words  than  to  use  any  ])articular  term.  The  names  most  employed  are  the 
Achajuium,  Nut,  Oaryopsis,  Drupe,  Capsule,  Siliqua,  Legume,  and  Cone. 
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XXI.— OF  THE  SEED. 

625.  The  Seed  is  the  ovule  (526)  arrived  at  maturity, 

626.  It  consists  of  integuments  (634)  and  embryo  (650) ;  and  is  the 
result  of  the  fertilising  process. 

627.  In  general  seeds  are,  like  ovules,  inclosed  within  a  covering  arising 
from  a  carpellary  leaf  (480)  ;  hut  all  Gymnosperras  are  an  exception  to  this. 
Moreover,  some  ovules  rupture  the  ovary  soon  after  they  begin  to  advance 
towards  the  state  of  seed,  and  thus  become  naked  seeds  ;  Ex.  Leontice. 
Others  are  imperfectly  protected  by  the  ovary,  the  carpels  not  being  per- 
fectly closed  up  ;  Ex.  Reseda. 

628.  The  seed  proceeds  from  the  placenta  (486),  to  which  it  is  attached 
by  the  funiculus  '^'^ which  is  sometimes  very  long,  but  is  moi'e  frequently 
not  distinguishable  from  the  placenta. 

629.  Sometimes  the  funiculus,  or  the  placenta,  or  the  edge  of  the  fora- 
men, expands  about  the  seed  into  a  fleshy  body ;  Ex.  the  Mace  of  a  Nutmeg, 
Euonymus,  &c.    This  expansion  is  named  aril  -^^ 

630.  It  is  never  developed  until  after  the  vivification  of  the  ovule,  and 
must  not  be  confounded  with  tumours  or  dilatations  of  the  integument  of 
the  seed. 

M.  Planchon  has  pointed  out  the  existence  of  two  distinct  kinds  of  ai'il.  In  the  one, 
which  he  regai'ds  as  the  true  aril,  the  expansion  proceeds  from  the  funicukis, 
and  covers  over  the  foramen  ;  in  the  othei',  which  he  calls  an  arillode      it  pro- 
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ceeds  from  the  lips  of  the  foramen  itself,  which  is  therefore  external,  and  never 
closed  up.  A  true  aril  occurs  in  Passiflora,  Tetracera,  &c, ;  that  of  Euonymus 
is  an  arillode,  as  is  probably  the  Mace  of  Nutmeg  according  to  M.  Planchon. 

631.  Sometimes  there  are  tumours  of  the  testa  near  the  hilura,  or  at  the 
opposite  end  ;  such  are  called  Strophiolce  or  Carunculce 

632.  The  precise  nature  of  these  is  unknown  ;  sometimes  they  arc 
dilatations  of  the  chalaza  ;  Ex.  Crocus  :  or  they  are  caused  by  a  fungous 
state  of  the  lips  of  the  foramen  ;  Ex.  Ricinus  :  or  they  arise  from  the 
raphe,  &c. 

633.  The  scar,  which  indicates  the  union  of  the  seed  with  the  placenta,  is 
called  the  hilum  or  umbilicus 


Fig.  214.— Progressive  formation  of  the  arillode  of  Euonymiw ;  a  the  arillode ;  /  tlie  funiculus,  which 
attaches  this  seed  to  the  placenta ;  I  is  the  youngest ;  4  the  oldest. 
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INTEGUMENTS  OF  THE  SEED. 


634.  The  integuments  are  called  collectively  testa,  and  consist  of  mem- 
branes resulting  from  the  sacs  of  the  ovule  (526). 

635.  Sometimes  the  testa  is  covered  by  hair-like  expansions  of  its  whole 
surface  ;  as  in  the  Cotton  :  or  these  hairs  occupy  one  or  both  ends,  when 
they  constitute  what  is  called  the  coma  -''^ "'.  This  must  not  be  confounded 
with  pappus  (398),  which  is  calyx. 
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636.  The  integuments  are  often  expanded  into  wings,  which  are  either 
single  ,  or  several'''^'',  and  appear  intended  to  render  seeds  buoyant.  Very 
often  they  are  corky  or  spongy  *,  and  not  unfrequently  consist  of  spiral 
cells  (26). 

637.  In  the  seed  these  membranes  are  called  by  various  names,  of  which 
the  most  frequently  used  are  spermoderm  or  testa  for  the  primine  ;  meso- 
sperm  for  the  secundine  ;  and  endopleura  for  the  coat  of  the  nucleus  (531). 

638.  The  mouth  of  the  foramen  (542)  is  often  distinctly  visible,  and  is 
named  the  micropyle  ;  Ex.  Pea. 

639.  The  raphe  occupies  one  side  of  the  seed  in  all  cases  in  which 
it  pre-existed  in  the  primine  ;  but  it  frequently  becomes  much  ramified. 

640.  The  raphe  is  in  no  way  connected  with  fertilisation  ;  its  functions 
being  apparently  confined  to  maintaining  a  vascular  connection  between  the 
placenta  and  the  base  of  the  nucleus,  for  the  purpose  of  nourishing  the 
latter. 

641.  Spiral  vessels  are  found  in  the  raphe  and  its  ramifications. 

642.  Where  vessels  of  the  raphe  expand  into  the  mesosperm  (637), 
the  chalaza  (540)  appears  as  a  discoloured  thickening  of  the  integu- 
ments '. 

643.  The  micropyle  always  indicates  the  point  in  the  circumference  of  a 
seed  towards  which  the  radicle  (650)  points. 

644.  And  the  chalaza  is  as  constant  an  indication,  when  it  is  present,  of 
the  situation  of  the  cotyledons  (654)  ;  it  being  usually  at  that  part  of  the 
circumference  organically  opposed  to  the  radicle. 

A  good  representation  of  the  nornial  position  of  these  parts  is  given  in  the  following 
cut  of  StercuHa  Balangha.s -'g,  borrowed  from  A.  de  Jussieu's  Cours  Elemen- 
taire.  ^3  c  is  a  portion  of  the  pericarp  to  which  the  seed  is  attached  ;  /  funi- 
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cuius;  ch  chalaza  and  hilum,  confounded,  the  seed  being  orthotropal  (534); 
t  integuments  ;  'ps  albumen,  existing  in  the  form  of  small  disc  at  tlie  suumiit  ; 
c  one  of  the  cotyledons,  the  other  having  been  i  (  moved  to  show  the  plumule  g, 
and  the  radicle  r. 
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645.  Between  the  integuments  and  the  embryo  of  some  plants  lies  a  sub- 
stance called  the  albumen  or  perisperm 

646.  It  consists  of  a  peculiar  matter  deposited  during  the  growth  of  the 
ovule  among  the  cellular  tissue  of  the  nucleus  or  of  its  integuments. 

Although  it  appears  that  the  albumen  sometimes  forms  in  the  nucleus,  sometimes 
in  the  integuments,  and  even,  according  to  Schleiden,  in  the  body  of  the  chalaza, 
yet  these  differences  have  not  been  ascertained  to  possess  any  physiological 
importance. 

647.  When  this  cellular  tissue  combines  with  the  deposited  matter  so 
completely  as  to  form  together  but  one  substance,  the  albumen  is  called 
solid  ;  Ex.  Wheat,  Euphorbia.  When  a  portion  of  the  tissue  remains 
unconverted,  the  albumen  is  ruminated  ;  Ex.  Anona,  Nutmeg. 

648.  Albumen  is  usually  wholesome,  and  may  be  sometimes  eaten  with 
impunity  in  dangerous  tribes  ;  Ex.  Omphalococca,  a  genus  of  Spurgeworts. 

649.  It  appears  to  be  a  natural  provision  for  the  supply  of  organisable 
food  to  the  embryo  at  the  period  of  germination.  In  its  absence  the  coty- 
ledons appear  to  perform  its  functions. 

650.  The  organised  body  that  lies  within  the  seed,  and  for  the  purpose 
of  protecting  and  nourishing  which  the  seed  was  created,  is  the  Emhryo 

651.  The  embryo  was  originally  included  within  the  sac  of  the 
amnios  (546). 

652.  The  latter  is  usually  absorbed  or  obliterated  during  the  advances  of 
the  embryo  to  maturity  ;  but  it  sometimes  remains  surrounding  the  ripe 
embryo,  in  the  form  of  Vitellus 
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653.  The  embryo  consists  of  the  cotyledons  (654),  the  radicle  (656), 
the  plumule  (655),  and  the  collar  (657). 


EMBRYO. 


654.  The  cotyledons  represent  undeveloped  leaves  . 

655.  The  plumule,  or  gemmule,  is  the  nascent  ascending  axis""". 
6i)6.  The  radicle  is  the  rudiment  of  the  descending  axis  (131)  -'^  *■ . 

657.  The  collar  is  the  line  of  separation  between  the  radicle  and  tne  co- 
tyledons. 

658.  The  space  that  intervenes  between  the  collar  and  the  base  of  the 
cotyledons  is  called  the  cauliculus  (Tigelle,  Fr,). 

659.  In  some  seeds  the  embryo  is  furnished  with  a  suspensor  (560)  from 
the  point  of  the  radicle 

660.  The  embryo  is  usually  solitary  in  the  seed,  but  occasionally  there 
are  two  or  several. 

661.  When  several  embryos  are  produced  within  a  single  seed,  it  some- 
times happens  that  two  of  these  embrj'os  grow  together,  in  which  case  a 
production  analogous  to  animal  dicephalous  monsters  is  formed. 

In  form,  position,  and  direction,  the  embryo  varies  in  difFerent  species.  In  general 
it  is  straight  ;  in  some  it  is  spiral  ""d  ;  in  others  heliacal  f  ;  in  others  vemai- 
cular "  ;  in  others  arcuate ».  It  usually  occupies  the  a.\is  of  the  albumen  or 
seed  :  but  it  is  also  excentrical  *  ;  and  unilateral "'.  In  direction,  it  is  either 
erect  with  respect  to  Uie  seed,  or  inverted  or  transverse. 
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662.  The  number  of  cotyledons  varies  from  one  to  several.  The  most 
common  number  is  either  one  or  two.  In  the  latter  case,  they  are  usually 
directly  opposite  each  other. 

The  cotyledons  are  semiterete-"*  ;  foliaceous^ise ;  flat,  convolute 220  «  ;  parallel  with 
each  other,  or  divergent  2-0  «.  When  there  is  but  one  cotyledon,  it  often  assumes 
peculiar  forms  :  it  is,  for  instance,  fungous  220  b  j  sjiheroidal lenticular  22" 

663.  The  embryo  is  folded  in  a  great  variety  of  ways,  and  its  several 
parts  undergo  many  degrees  of  development,  of  "which  systematical  Bota- 
nists avail  themselves,  but  which  appear  to  be  unconnected  with  physiolo- 
gical differences. 

Thus  in  the  Pomegranate  2:3  the  embryo  is  straight,  with  great  thin  convolute 
cotyledons  ;  m  the  cyclical  embryo  of  the  Caperbush  2-^  the  radicle  is  very  lono" 
and  the  cotyledons  very  small   thin,  and  flat    and  in  the  Wallflower  221  the 
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cotyledons  are  large,  plano-convex,  and  placed  parallel  with  the  radicle,  which 
is  bent  down  upon  them. 


664.  The  direction  of  the  embryo,  with  respect  to  the  seed,  will  depend 
upon  the  relation  that  the  integuments,  the  raphe,  chalaza,  hilum,  and 
micropyle,  bear  to  each  other. 

665.  If  the  nucleus  be  inverted,  the  embryo  will  be  erect,  or  ortkotropal ; 
Ex.  Apple. 

666.  If  the  nucleus  be  erect,  the  embryo  will  be  inverted,  or  antitropal; 
Ex.  Nettle. 

667.  If  the  micropyle  is  at  neither  end  of  the  seed,  the  embryo  will  be 
neither  erect  nor  inverted,  but  will  be  in  a  more  or  less  oblique  direction 
•with  respect  to  the  seed  ;  Ex.  Primrose  ;  and  is  said  to  be  heterotropal. 

These  must  not  be  confounded  with  similar  terms  applied  to  the  ovule  (532),  and 
consequently  to  the  seed  itself. 

668.  Plants  that  have  but  one  cotyledon,  or,  if  two,  having  the  cotyle- 
dons alternate  with  each  other,  are  called  Monocotyledonous 

669.  Plants  that  have  two  opposite  each  other,  or  a  greater  number 
placed  in  a  whorl,  are  called  Dicotyledonous. 

670.  Plants  that  have  no  cotyledons  are  said  to  be  Acotyledonous  ; 
but  this  terra  is  usually  applied  only  to  cellular  plants,  which,  having  no 
sexual  apparatus,  can  have  no  seeds  (625). 

671.  Those  seeds  of  flowering  plants  which  appear  to  have  no  cotyle- 
dons, owe  their  appearance  to  the  cotyledons  being  consolidated  ;  as  in 
Tropajolura  :  or  undeveloped,  as  in  Cuscuta,  Echinocactus,  &c. 

672.  The  plumule  is  often  latent,  until  it  is  called  into  action  by  the 
germination  of  the  seed.  Sometimes  it  is  undistinguisbable  from  the 
cotyledons  ;  sometimes  it  is  highly  developed,  and  lies  in  a  furrow  of  the 
cotyledon  ;  Ex.  Maize"""".  In  the  monocotyledonous  embryo,  it  frequently 
happens  that  the  plumule  is  rolled  up  in  the  cotyledon,  the  margins  of  which 
grow  together,  so  that  the  whole  embryo  forms  one  uniform  mass  ^ ;  but 
as  soon  as  germination  commences  the  margins  separate. 

Among  the  various  forms  of  the  closed  monocotyledonous  embryo  the  cylindrical 
is  the  most  common,  but  it  is  often  lenticular  ^^^j  and  sometimes  muslirooin- 
shaped22"*. 
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XXII.— OF  GERMINATION. 

673.  In  its  dormant  state  a  seed  may  be  regarded  as  a  highly  carbonised 
body,  possessing  vitality,  and  capable  of  growing  into  a  plant. 

674.  If  its  chemical  elements  are  combined  in  a  stable  form,  this  vitality 
may  be  suspended,  under  fitting  circumstances,  for  an  indefinite  period. 

Hence  the  power  of  enduring  for  centuries,  which  has  been  found  to  exist  in  seeds 
consisting  chiefly  of  starch.  Tliis  would  seem  to  be  true,  even  when  seeds  are 
exposed  to  a  very  low  temperature.  Edwards  and  Colin  found  that  wheat, 
barley,  rye,  and  beans  exposed  to  a  tempei'ature  low  enough  to  freeze  mer- 
cury, yet  retained  their  vitality. 

675.  If  its  chemical  elements  are  unstably  combined,  then  vitality  is 
quickly  lost. 

This  seems  to  be  the  case  with  oily  seeds  more  especially  ;  in  consequence  of  their 
absorbing  oxygen  greedily,  their  chemical  condition  changes,  and  vitality  dis- 
appeai's. 

676.  It  is  probable,  though  not  proved,  that  in  an  atmosphere  of  carbonic 
acid  the  vitality  of  seeds  might  be  maintained  for  an  indefinite  period. 

677.  Where  a  seed  is  exposed  to  favourable  circumstances,  it  begins  to 
grow,  which  is  the  act  of  germination. 

678.  These  circumstances  are,  access  to  air  and  moisture,  and  heat,  that 
is  to  say,  a  temperature  above  32°,  but  which  varies  with  species. 

679.  Water  enables  the  parts  to  soften  ;  it  also  furnishes  oxygen  by  its 
decomposition  under  the  vital  force  of  the  embryo. 

680.  Air  furnishes  a  further  supply  of  oxygen,  and  nitrogen. 

681.  Heat  excites  the  vitality  of  the  embryo,  and  enables  it  to  effect  the 
chemical  changes  necessary  for  its  further  development. 

These  four  last  propositions  are  established  by  daily  experience,  and  by  the  admir- 
able experiments  of  Edwards  and  Colin,  Theodore  de  Saussure,  and  others.  The 
former  proved,  that,  although  excessive  cold  would  not  kill  seeds  (674),  yet  that 
common  cereal  crops  would  not  grow  in  earth  above  115°.  Hence  the  soil 
of  tropical  countries,  in  the  dry  season,  when  it  rises  to  even  140°  (Humboldt), 
would  be  fatal  to  such  seeds.  Every  gardener  knows,  on  the  other  hand,  that 
tropical  seeds  will  not  germinate  in  the  open  ground  of  England  ;  nor  elsewhere, 
except  a  temperature  of  from  70°  to  84°,  or  even  90°,  be  steadily  applied  to  them. 
With  regard  to  the  changes  produced  on  atmospheric  air  by  germinating  seeds, 
the  following  experiments  of  Theodore  de  Saussure  are  conclusive  : — 


Condition  of  the  Atmosphere. 


Before  the  Experiment. 

After  Germination. 

(  Nitrogen 
<  0.iygen 

.  148-84 
39-86 

Nitrogen 
Oxygen 
Carbonic  Acid 

14S-32 
37-44 
2-47 

(  Nitrogen 
<  Oxygen 

.  151-41 
40-24 

Nitrogen 
Oxygen 
Carbonic  Acid 

150-44 
31 -20 
9-53 

(  Nitrogen 
1    Oxygen  . 

210-26 
5G-29 

Nitrogen  . 
Oxygen 
Carbonic  Acid 

209-41 
44-38 
11-27 

Wheat. 


Kidney  Beans. 


Horse  Beans. 


682.  As  different  plants  demand  different  degrees  of  heat  in  order  to 
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germinate,  it  is  probable  that  temperature  is  one  of  the  main  causes  of  limit- 
mg  the  geographical  range  of  species. 

683.  The  result  of  these  chemical  changes  is  a  formation  of  ffum  or 


sugar,  the  diminution  of  carbon, 


by  the  extrication  of  CO 2,  and  the 
augmentation  of  nitrogen  ;  till  at  last 
the  embryo  acquires  the  chemical  state 
peculiar  to  growing  vegetation, 

684.  During  these  processes  tem- 
perature rises. 

And  thus  tlie  natural  heat  of  the  atmo- 
sphere in  which  seeds  geruunate  is 
augmented. 

685.  When  a  seed  begins  to  ger- 
minate, the  embryo  fii-st  lengthens  its 
radicle,  then  its  caulicle  (G58),  and 
afterwards  sends  its  plumule  upwards 
in  the  form  of  a  stem  and  leaves. 

This  is  apparently  connected  with  the 
search  for  food.  The  radicle,  which 


is  formed  first  (561),  is  therefore  the  oldest  part,  and  may  be  the  most  excitable. 
Its  purpose  being  to  obtain  food  from  the  soil  for  the  support  of  the  nascent 
plant,  the  first  energy  of  vegetation  is  directed  towards  pushing  it  into  contact 
with  the  soil,  so  that  it  may  be  ready  to  act  by  the  time  the  organisable  matter 
stored  up  in  the  seed  itself  shall  have  been  exhausted. 

686.  The  radicle  extends  downwards,  either  directly  from  the  base  of 
the  embryo,  or  after  previously  rupturing  the  integument  of  the  base. 
Plants  with  the  first  character  are  called  exorhizal'^'^  ;  with  the  second, 
cndorhizal  ^"^ 


Fig.  228.— Three  periods  of  growth  in  the  seed  of  Aeaeia  Julibrissin  :  a  the  first  swelling  of  the 
embrj-o  ;  b  the  emission  of  roots  and  extension  of  a  caiiUcle  ;  c  the  straightening  of  the  axis  iind  tlie 
appearance  of  a  phunule.  Fig.  22.5. — The  exorhizal  germination  of  an  Ashloaved  Maple,  the  lower 
figure  in  a  more  advanc  ed  stale.  Fig.  226. — The  endorhizal  germination  of  Zaimichellia  jialiistris.  In 
these  two  figui-es  c  U  the  cotyledons  ;  ff  the  plumule;  t  the  caulicle;  and  r  the  root :  in.  is  the  collar,  or 
medial  line.  lig.  22".— The  endorhizal  germination  of  Wheat,  with  the  sheaths  or  coleorhiziB,  c,  out  of 
which  the  roots  proceed. 

I  2 
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687.  The  entlorhizal  embryo  is  very  common  In  monocotyledons  ;  the 
exorliizal,  in  dicotyledons. 

688.  In  most  plants  the  cotyledons  are  gradually  raised  above  the  sur- 
face of  the  ground  by  the  growth  of  the 
caulicle--%  after  which  they  become  green, 
and  act  as  leaves. 

G89.  But  it  also  often  happens  that  the 
cotyledons  never  escape  fi'om  the  sced-coat, 
but  remain  buried  \\ithin  it.  In  that  case 
the  base  of  the  cotyledons  is  obliged  to 
lengthen  as  well  as,  or  exclusive  of,  the 
caulicle. 

690.  In  dicotyledons  the  bases  of  the  coty- 
ledons extend  beyond  the  seed-skin,  then  sepa- 
rate, and  allow  the  plumule,  which  lies  between 
them,  to  rise  perpen- 
dicularly 

691.  In  Endogens, 
on  the  contrary,  the 
lengthened  base  of 
the  cotyledon  con- 
tains concealed  with- 
in it  both  radicle  and 
plumule,  which  even- 
tually burst  through 
its  sides 

692.  An  appearance  analogous  to  the  last  occasionally  occurs  in  dicoty- 


p£ulSisTn^^'.'^°'''""°'""  protruding  the  bases  of  the  cotyledons  ;  6  the  same,  older,  >rith  the 

Figs.  230  and  231.— Germination  of  two  Pa'ms:  e  their  embrvo  •  /-Hip  fmH  .     «v„    i  , 
the  radicle.   Both  are  shown  as  seen  externally,Zc\  lo"Sm4?!  '  ^    '  P^""""^" '  " 
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ledous,  as  m  Trapa  when  Avliat  appears  to  be  a  caiillcle  is  protruded, 
and  finally  seems  to  emit  a  plumule  from  its  sides.  But  in  reality  the 
seeming  eaulicle  is  the  base  of  one  large  cotyledon,  the  seeming  plumule  is 
an  abortive  second  cotyledon  ;  so  that  here  there  is  no  other  diflFereuce 
from  the  germination  of  dicotyledons  than  what  depends  upon  the  small  size 
of  the  second  cotyledon. 


232 


Fig.  232. — Fruit  of  Tnipa  natans,  whose  seed  is  germinating  in  the  interior,  and  has  protruded  a 
radicle  and  second  cotyledon  at  the  b;ise  of  a  larger. 


118  FLOWERLESS  PLAiNTS. 


XXIII.— OF  FLOWERLESS  PLANTS. 

603.  Flowerless  plants  are  so  called  because  they  do  not  bear  organs  to 
which  the  name  of  flower  (341)  strictly  applies  ;  that  is  to  say,  they  have 
no  stamens  or  pistils. 

694.  Many  of  them  possess,  however,  two  or  more  kinds  of  organs,  some 
of  which  are  certainly,  and  others  possibly,  concerned  in  the  act  of  propa- 
gation ;  but  such  organs  are  constructed  upon  a  totally  different  plan  from 
stamens  and  pistils. 

695.  Nor  is  the  body  formed  by  their  co-operation  an  embryo  (558). 

696.  The  reproductive  body  by  which  flowerless  plants  are  increased  is 
a  spore 

697.  A  spore  is  a  cellular  body,  of  a  spheroidal 
form,  producing  root  and  stem  indiff'erently  from  any 
part  of  its  surface,  according  to  the  influence  that 
is  exercised  upon  it. 

698.  That  influence  which  causes  a  point  of  the 
spore  to  lengthen  into  a  stem  is  light ;  that  which 
causes  the  production  of  root  is  darkness. 

In  an  embryo,  on  the  contrary,  growth  takes  place  from 
fixed  points,  whose  destiny  no  external  influences  can 
change.  No  amount  of  light  would  cause  the  radicle 
to  become  a  stem,  nor  of  darkness  would  compel  the 
plumule  to  develop  itself  as  a  root. 

699.  For  these  reasons,  flowerless  plants  have 
no  seeds,  strictly  speaking. 

700.  When  bodies  supposed  to  be  analogous  to 
stamens  and  pistils  appear,  they  are  called  antherids  and  pistillids, 
or  false  anthers  and  false  pistils.  Other  names  are  merely  synonyms  of 
these. 

701.  Most  of  the  flowerless  plants  formerly  supposed  to  want  antherids 
and  pistillids,  e.g.,  Ferns  and  Lycopods,  are  now  known  to  form  them  on 
a  fugitive  post-germinal  plate  called  a  prothallium. 


702.  In  Flowerless  Plants,  the  organs  of  vegetation  appear  to  perform 
the  same  functions  as  in  flowering  plants. 

That  is  to  say,  the  green  parts  decompose  carbonic  acid  under  the  influence  of 
light  (317)  ;  the  roots,  when  there  is  any,  obtain  food;  the  stem  separates 
leaves,  if  any  are  produced,  and  enables  Ihem  to  be  exposed  to  light  and  air. 

703.  But  their  anatomical  condition  is  in  some  respects  different,  and 
their  external  structure  widely  so. 

704.  They  contain  spiral  vessels  only  in  the  higher  orders  of  Acrogens.* 
But  spiral  threads  are  not  uncommon  among  them,  as  in  their  antheridia 
pistillidia,  and  even  occasionally  among  Fungals  ;  JEx.  Trichia. 

*  For  the  limits  and  characters  of  the  orders  of  flowerless  plants  referred  to  in  this  chapter, 
tlic  reader  is  requested  to  turn  to  the  Vegetable  Kingdom, 


r  ip:.  233.— End  of  a  frond  of  Fucns  serratus;  c  conceptacles ;  p  paraphyscs;  sp  spore  in  its  skin 
j)crispore ;  «  the  spore  naked. 
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705.  Their  usual  structure  is  merely  cellular  ;  their  leaves,  if  they  have 
any  being  strengthened  by  longer  and  more  slender  cells. 

706.  In  the  class  of  Acrogens  there  is  generally  a  stem  or  trunk,  over 
which  leaves  are  symmetrically  disposed  ;  and  this  occasionally  acquires 
considerable  size,  as  in  the  Ferns 

707.  But  even  in  Acrogens  there  is  a 
great  tendency  on  the  part  of  many  species 
to  lose  their  symmetrical  structure,  and  to 
blend  stem  and  leaves  into  ceUular  irregular 
plates. 

This  is  seen  in  Hymenopliyllum  and  Tri- 
chomanes  among  Ferns,  Salvinia  in  Pep- 
perworts,  Blasia,  <!ii.c.  among  Scale-mosses, 
and  in  all  Liverworts  and  Crystalvvorts. 
A  similar  tendency  exists  in  flowering 
plants  ;  for  Podostemads  among  Exogens, 
and  Lemnads  in  I^ndogens,  are  quite  ana- 
logous to  the  plants  just  enumerated. 

708.  And  in  Thallogens  no  distinction 
of  stem  and  leaf  is  discoverable  in  many 
thousand  species,  large  numbers  of  which 
are  mere  congeries  of  filaments  containing 
spores or  are  even  vesicular,  as  the 
whole  race  of  Brittleworts. 


Here,  however,  a  tendency  to  the  separation  of  stem  and  leaves  with  a  symmetrical 
arrangement  is  found  in  some  Seaweeds  and  Rosetangles,  and  even  in  such 
Lichens  as  Cladonia  perfilata  ;  while  Charas  are  absolutely  symmetrical,  though 
leafless. 

709.  Flowerless  plants  appear  to  exercise  the  same  purifying  influence 
as  flowering  plants  (341)  upon  the  medium  in  which  they  grow,  absorbing 
carbonic  acid,  decomposing  it,  and  liberating  the  oxygen, 

710.  Fungals,  however,  are  said  to  form  a  striking  exception  to  this 
rule  ;  their  functions  being  to  absorb  oxygen,  and  to  liberate  carbonic  acid 


Fig.  235.— Chionyphe  or  Snow  mould.  1.  Its  filamentous  condition;  2.  One  of  the  threads  containing 
8i)ore8  at  the  extremity ;  3.  The  same  more  magnified. 
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in  large  quantities.    They  also  contain  a  greater  proportional  quantity  of 

nitrogen  than  other  plants. 

In  the  experiments  of  Marcet,  it  appears  that  Mushrooms,  vegetating  in  atmo- 
spheric air,  produce  on  that  air  very  different  modifications  from  those  of  green 
plants  ua  analogous  situations  ;  in  fact,  that  they  vitiate  the  air  promptly,  either 
by  absorbing  its  oxygen,  to  form  carbonic  acid  at  the  expense  of  the  carbon  of 
the  vegetable,  or  by  disengaging  carbonic  acid  fomied  in  various  ways.  That 
the  modifications  which  the  atmosphere  experiences  when  in  contact  with  grow- 
ing Mushrooms  are  the  same,  day  and  night.  That  if  fresh  Muslirooms  are 
placed  in  an  atmosphere  of  pure  oxygen,  a  gi*eat  part  of  that  gas  disappears  at 
the  end  of  a  few  houi-a.  One  portion  of  the  oxygen  which  is  absorbed  combines 
with  the  carbon  of  the  plant  to  form  carbonic  acid  ;  whilst  another  part  appears 
to  be  fixed  in  the  vegetable,  and  to  be  replaced,  at  least  in  part,  by  nitrogen  dis- 
engaged by  the  Mushroom.  That  when  fresh  Mushrooms  remain  some  hours  in 
an  atmosphere  of  nitrogen,  they  modify  very  slightly  the  natui'e  of  that  gas.  The 
sole  effect  produced  is  confined  to  the  disengagement  of  a  small  quantity  of  car- 
bonic acid,  and  sometimes  to  the  absorption  of  a  very  small  quantity  of  nitrogen. 


711.  The  reproductive  organs  of  flowerless  plants  vary  according  to  the 
tribes  of  that  division  of  the  vegetable  kingdom  ;  and  have  so  little  apparent 
relation  to  each  other,  that  each  principal  tribe  may  be  said  to  have  its 
own  peculiar  method  of  propagation. 

712.  We  are  not,  however,  to  understand  that  the  reproductive  organs  are 
not  analogous  throughout.  All  that  the  last  proposition  can  be  undei'stood 
to  mean  is,  that  the  analogies  have  not  been  clearly  explained. 

713.  Ferns  are  increased  hj  spores,  inclosed  within  cases  named  i/iecce 
01-  spore-cases,  which  often  grow  in  clusters  or  sori  from  the  veins  of  the 
under  sides  of  the  leaves,  or  from  beneath  the  epidermis.  The  latter,  when 
it  incloses  the  spore-cases,  is  termed  the  indusium. 

714.  The  spore-cases  have  frequently  a  stalk  whicb  passes  up  one  side, 
and  finally,  curving  with  their  curvature,  disappears  on  the  opposite  side. 

715.  The  part  where  the  stalk  of  the  spore-case  is  united  with  its  side,  is 
called  the  annulus. 

716.  These  spore-cases  may  possibly  be  considered  minute  leaves,  having 
the  same  gyrate  mode  of  development  as  the  common  leaves  of  the  order  ; 
their  stalk  the  petiole,  the  annulus  the  midrib,  and  the  tbeca  itself  the 
lamina,  the  edges  of  which  are  united. 

717.  They  would  therefore  be  analogous  to  carpels,  if  it  appeared  that 
they  were  influenced  by  the  action  of  any  vivifying  matter,  or  had  a 
placenta. 

718.  Urn  Mosses  are  increased  by  spores  contained  within  an  urn,  or 
spore-case,  placed  at  the  apex  of  a  stalk  or  seta,  bearing  on  its  summit  a 
loose  hood,  called  a  calyptra,  and  closed  by  a  lid  or  operculum. 

719.  The  inside  of  the  theca  has  a  central  axis  or  columella,  and  the 
orifice  beneath  the  operculum  is  closed  by  teeth-like  processes,  or  a  mem- 
brane called  the  peristome. 

720.  At  the  base  of  the  spore-case  is  sometimes  found  a  tumour  or 
struma,  or  an  equal  expansion  named  apophysis. 

721.  The  number  of  the  teeth  of  the  peristome  is  always  some  multiple 
of  four. 

722.  The  calyptra  (718)  originally  grew  from  the  base  of  the  stalk  ;  but 
when  the  stalk  lengthened,  the  calyptra  was  torn  away  from  its  base  and 
carried  up,  surrounding  the  spore-case. 

723.  The  calyptra  may  be  understood  to  be  a  convolute  leaf  ;  the  oper- 
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ciilum,  another  ;  the  peristome,  one  or  more  whorls  of  minute  flat  leaves  ; 
and  the  theca  itself  to  be  the  excavated  distended  apex  of  the  stalk,  the 
cellular  substance  of  which  separates  in  the  form  of  spores. 

724.  Lichens  are  mere  cellular  expansions,  usually  horizontal,  but  occa- 
sionally perpendicular,  consisting  of  a  thallus,  or  combination  of  stem  and 
leaves,  upon  which  shields,  apothecia,  or  reproductive  organs,  appear. 

725.  The  shields  consist  of  a  margin,  inclosing  a  kernel,  nucleus,  in 
which  tubes  containing  sporules,  and  called  asci,  are  imbedded. 

726.  Algals  are  submersed  plants,  equally  destitute  of  any  kind  of 
tissue  except  the  cellular,  and  propagated  by  spores  lodged  in  various  parts 
of  the  system. 

727.  The  spores  either  lie  freely  in  the  whole  substance  of  such  plants, 
or  are  collected  in  particular  cells  %  or  occupy  jointed  filaments  or  are 
placed  in  spherules  *,  occupying  the  circumferences  of  expansions  of  the 
thallus  (724). 

728.  There  are  also  other  modes  of  multiplication. 


a  h  c  d 
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Among  the  special  terms  employed  by  writers  on  this  order,  the  following  may 
be  enumerated  as  the  principal.  Among  their  reproductive  organs  are  (jongyli, 
or  hard  round  deciduous  bodies ;  granula,  or  large  spores  ;  sporidia,  or  bodies 
resembling  spores,  but  not  such  ;  sporangia  or  coniocysta,  or  spore-cases  . 
Ilypha  is  a  filamentous  thallus  ;  phycomater  is  the  gelatine  in_  which  the 
spores  of  some  begin  to  vegetate  ;  peridiolum  is  a  membrane  immediately 
covering  the  spores  ;  vedculce  are  air-bladders  that  enable  some  species  to 
float. 

729.  FuNGALS,  which  are  among  the  lowest  forms  of  vegetation,  are  also 
cellular,  some  of  their  cells  however  containing  spiral  threads  ;  and  they  are 
propagated  by  spores. 

730.  In  the  highest  forms,  two  kinds  of  organs  are  detected  ■  :  one, 
cystidia,  are  conical  naked  elevations  ;  the  other,  hasidia,  are  also  conical 
elevations,  but  they  bear  spores  in  definite  number  on  their  apex. 

731.  The  highest  forms  of  the  fungal  alliance  consist  of  a  volva,  a  stipes, 
an  annidus  or  collar,  a  pileus  or  cap,  and  an  hymenium  ^  ^ 

732.  Lower  forms  are  reduced  to  a  mere  integument,  contammg  the 
reproductive  system. 
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733.  They  all  originate  in  filaments,  producetl  by  the  spores,  and  c 
mycelium,  or  spawn 


734.  Mycelium  is  often  intestinal,  in  which  case  it  penetrates  among  the 
tissue  of  both  animals  and  plants,  whether  living  or  dead. 

735.  If  alive,  it  destroys  or  greatly  weakens  vitahty. 

736.  If  the  tissue  in  which  it  roots  is  dead,  the  mycelium  rapidly 
increases  the  decomposing  process,  perhaps  in  consequence  of  the  nitrogen 
it  conveys. 

737.  Some  have  the  sporules  inclosed  in  asci. 

738.  The  lowest  consist  of  nothing  but  cells,  usually  placed  end  to  end, 
and  inclosing  spores  or  sporules  in  the  terminal  cells. 

Note. — This  rapid  sketch  gives  a  most  imperfect  idea  of  the  peculiarities  of  flowerlcss  plants. 
But  they  do  not  much  occupy  the  attention  of  mere  students ;  and  as  each  alliance  demands 
a  special  and  very  careful  study  of  the  authors  who  have  treated  of  it,  the  details  of  its 
sti'ucture  can  only  he  learned  advantageously  from  such  authors.  It  must,  however,  be  con- 
fessed that  writers  upon  flowerlcss  plants  have  manifested  little  of  that  power  of  generalizing 
which  has  been  so  eminently  displayed  by  the  great  investigators  of  the  structure  of  flowering 
plants.  Hence  there  is  no  agreement  among  the  terms  employed,  but  the  whole  termin- 
ology is  a  sad  chaos,  which  will  only  be  dispelled  when  some  talented  comparative  anatomist 
shall  have  applied  himself  to  the  task  of  thoroughly  reconstructing  it.  See  the  Vegetable 
Kingdom,  classes  Thallogens  and  Acrogens.  It  is  to  be  hoped  that  the  labours  of  Mohl, 
Karl  Miiller,  and  some  others,  are  paving  the  way  to  this  result. 


Fig.  237. — Magnified  view  of  the  cellular  tissue  of  wheat  straw,  traversed  by  the  m5'celium  of  Uredo 
caries,  Berkeley. 

Fis.  238.— A  section  of  an  Agaric;  »ny  mycelium;  vol  volva;  slip  stipes;  cor  annulus;  la  lamellar 
hjTiienium ;  ch  pilcus. 

'l''ig.  239.— Highly  magnified  view  of  the  basidia  and  cystidia  proceeding  from  the  bymeniimi  of  an 
Agaric  (730). 
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Systematical  Botany  is  the  science  of  arranging  plants  in  such  a  manner 
that  their  names  may  be  ascertained,  their  affinities  determined,  their  true 
place  in  a  natural  system  fixed,  their  sensible  properties  judged  of,  and 
their  whole  history  elucidated  with  certainty  and  accuracy. 

Anytliing  short  of  this  is  not  a  system,  but  an  artificial  scheme. 

The  latter  is  intended  to  enable  a  person  to  ascertain  the  name  of  a  plant, 
and  goes  no  further. 

But  as  the  name  of  a  plant  by  itself  conveys  no  information,  the  power 
thus  acquired  by  artificial  scliemes  is  of  but  little  value,  and  can  only  be 
considered  a  very  imperfect  and  elementary  mode  of  investigation. 

The  knowledge  gained  by  the  use  of  an  artificial  scheme  consists  of 
isolated  facts,  without  mutual  dependence,  or  any  distinct  bearing  upon 
general  views. 

In  a  natural  arrangement,  on  the  other  hand,  the  name  of  a  plant  is  the 
least  object  that  is  gained.  This  study  necessarily  leads  to  an  extensive 
knowledge  of  structure,  strengthens  the  perceptive  powers,  and  accustoms 
the  mind  to  habits  of  careful  generalization.  It  more  especially  leads  to 
the  consideration  of  the  relationship  one  plant  bears  to  another  ;  and  as 
plants  which  are.  most  closely  akin  in  structure  are  also  most  similar  in  their 
sensible  properties,  it  often  enables  men  to  judge  of  the  use  of  an  unknown 
plant  by  the  ascertained  properties  of  those  species  in  whose  vicinity  it  takes 
its  place  by  virtue  of  its  natural  aflSnities. 

A  full  account  of  all  the  principal  natural  systems  of  classification  will 
be  found  in  the  "  Vegetable  Kingdom."  * 

The  only  artificial  schemes  in  general  use  are,  I,  that  of  Linnjcus,  called 
the  Sexual  System,  in  consequence  of  its  characters  being  dependent  upon 
variations  in  the  stamens  and  pistil,  or  sexes  of  plants  ;  and  2,  the  Analy- 
tical method. 

*  The  Ver/etalle  K'inr/dom  ;  or,  the  Structure,  Classification  and  Uses  of  Plants,  illus- 
trated tipon  the  Natxiral  System;  with  upwards  of  500  illustrations.  By  John  Liudley. 
8vo.    Third  Edition.  1853. 
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I.— THE  SEXUAL  SYSTEM. 

This  is  now  disused  by  men  of  science  ;  but,  as  many  books  have  been 
arranged  upon  its  plan,  it  is  convenient  for  a  student  to  understand  it. 

Its  divisions,  called  classes  and  orders,  depend  upon  modifications  of  the 
stamens  and  pistils,  and  have  Greek  names  expressive  of  their  distinctive 
cliaracters. 

Class    1.  Monandria.  Stamen  1. 

2.  Diandria.  Stamens  2. 

3.  Triandria.  Stamens  3. 

4.  Tetrandria.  Stamens  4. 

5.  Pentandria.  Stamens  5. 

6.  Hexandria.  Stamens  6. 

7.  Heptandria.  Stamens  7. 

8.  Octandria.  Stamens  8. 

9.  Enneandria.  Stamens  9. 

10.  Decandria.  Stamens  10. 

11.  Dodecandria.  Stamens  12 — 19. 

12.  Icosandria.  Stamens  20  or  more,  perigynous  (429;. 

13.  Polyandria.  Stamens  20  or  more,  hypogynous  (428). 

Orders.  Each  of  these  classes  is  divided  into  orders  characterised  by  the 
number  of  styles  or  sessile  stigmas.  Monogynia  signifies  1  style  ;  Digynia, 
2  ;  Trigynia,  3  ;  Tetragynia,  4  ;  Pentagynia,  5  ;  Hexagynia,  6  ;  Hepta- 
gynia,  7  ;  Octogynia,  8  ;  Enneagynia,  9  ;  Decagynia,  10  ;  Dodecagynia, 
<fcc.  about  12  ;  Polygynia,  a  great  many. 

Class  14.  Didynamia :  Stamens  4,  two  long  and  two  short.    Orders  : 

1.  Gymnospermia,  seeds  apparently  naked  ;  2.  Angiospermia, 

seeds  evidently  in  a  seed-vessel. 
Class  15.  Tetradynamia  :  Stamens  6,  four  long  and  two  short.    Orders  : 

1.  Siliquosa,  with  a  long  pod  ;  2.  Siliculosa,  with  a  short  pod 

or  pouch. 

Class  16.  Monadelphia  :  Filaments  united  into  a  cup  or  column.  Orders  : 
1.  Pentandria;  2.  Decandria,  &c.  as  before. 

Class  17.  Diadelphia  :  Filaments  united  into  two  parcels  or  fraternities. 
Orders  :  1.  Hexandria,  &c.  as  before. 

Class  18.  Polyadelphia  :  Filaments  united  into  more  parcels  than  two. 
Orders  :  1.  Dodecandria  ;  2.  Icosandria,  <kc.  as  before. 

Class  19.  Syngenesia  :  Anthers  united  into  a  tube.  Orders:  1.  Monoga- 
mia,  flowers  solitary  ;  2.  Polygamia,  flowers  in  heads.  Sub- 
orders of  the  latter  :  1.  JEqualis,  florets  all  equal  ;  2.  Superflua, 
florets  of  the  disk  complete,  of  the  ray  female  ;  3.  Frustranea, 
florets  of  the  disk  complete,  of  the  ray  neuter  ;  4.  Necessaria, 
florets  of  the  disk  male,  of  the  ray  female  ;  5.  Segregata,  florets 
each  with  its  own  proper  involucre. 

Class  20.  Gynandria  :  Stamens  and  styles  consolidated.  Orders:  1.  Mon- 
andria, (fee.  as  before. 
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CI  iiss  21.  Moncccia  :  Stamens  in  one  flower,  pistils  in  another,  on  the  same 

plant.     Orders  :  1.  Monandria,  &c.  as  before. 
Class  22.  D  ioeeia  :  Stamens  in  one  flower,  pistils  in  another,  on  clifterent 

plants.     Orders  :  1.  Monandi-ia,  &e.  as  before. 
Class  23.  Polygamia  :  Stamens  and  pistils  separate  in  some  flowers,  united 

in  others,  either  on  the  same  plant  or  on  two  or  three  different 

ones.     Orders  :  1.  Moncecia,  &c.  as  before. 
Class  24.  Cryptoganiia :   no  apparent  flowers.     Orders  :  Filices,  Musci, 

Hepatiese,  Algce,  Fungi.    It  comprehends  all  the  plants  now 

stationed  among  Thallogens  and  Acrogens,  and  commonly  called 

floAverless  (693). 


r 
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II.— ANALYTICAL  METHOD. 

Tliis  Is  founded  upon  the  common  process  of  analysis  that  is  unconsciously 
employed  by  the  human  mind.  In  all  cases  the  mental  operation  by  which 
one  tiling  is  distinguished  from  another,  consists  in  a  continual  contrast  of 
characters.  For  instance,  in  a  mass  of  individuals  we  distinguish  one  set 
that  is  coloured,  and  another  that  is  colourless  ;  of  those  which  are  coloured 
we  distinguish  red,  black,  blue,  and  green  ;  of  the  red,  some  are  square, 
others  are  round  ;  of  the  round,  some  are  sculptured  on  their  surface,  others 
are  even  : — and  so  we  proceed,  analysing  the  subject  by  a  constant  series 
of  contrasts,  until  we  have  arrived  at  a  point  be3'ond  which  no  analysis 
can  go. 

The  following  pages  contain  such  an  analysis  of  the  principal  natural 
orders  of  plants.  The  method  may  be  equally  applied  to  genera  and  species, 
and  is  an  instructive  process  if  employed  by  way  of  exercise  to  the  mind, 
and  for  the  purpose  of  rendering  distinctions  definite.  It  purposely  contains 
some  of  the  orders  now  merged  in  others,  and  is  drawn  up  from  other 
characters  than  those  employed  in  the  "  Vegetable  Kingdom,"  in  order  to 
vary  the  means  of  study  which  may  be  within  a  Student's  reach.  Many 
other  modes  of  constructing  it  might  be  adopted  with  equal  propriety. 


1 .  Plants  with  visible  flowers  and  a 

stem  .  .  .  .2 

Plants  with  visible  flowers  and  a 

thallus        .  .  Rhizantiis. 

Plants  without  flowers    .  .261 

2.  Leaves  netted.  Wood  in  concen- 

tric layei*s      .  .  .3 

Leaves  straight-veined.  Wood 

confused        .  .  .239 

Leaves  straight-veined.  Wood 

in  concentric  layers    .  .  237 

3.  Flowers  having  both  calyx  and 

corolla.  .  .  .4 

Flowers  having  a  calyx  only,  or 
none  .  .  .  .119 

4.  Petals  distinct     .  .  .5 
Petals  united      .          .  .186 

5.  Stamens  more  than  20    .  .6 
Stamens  fewer  than  20   .  .36 

6.  Ovary  inferior,  or  partially  so     .  7 
Ovary  superior   .  .  .15 

7.  Leaves  furnished  with  stipules    .  8 
Leaves  without  stipules  .  .10 

8.  Carpels  more  or  less  disunited 

PoMACEiG. 

Carpels  consolidated       .  .  9 

9.  Placenta  central  LECYXHiDACEiE. 
Placenta  parietal       .  HoMALiACEiE. 


10.  Carpels  distinct  .  ANONACEiE. 
Carpels  consolidated       .  .11 

11.  Placenta  spread  over  the  septa 

Nymph^iace.k. 
Placenta  i^arietal  .  .12 

Placenta  in  the  axis       .  .13 

12.  Petals  definite  in  number  Loasace^. 
Petals  indefinite  .  CactacEjE. 

13.  Leaves  with  transparent  dots 

Myrtace^. 

Leaves  dotless    .  .  .14 

14.  Petals  indefinite    .  MESEMDnvACE^. 
Petals  definite    .  Philadelphace^e. 

15.  Leaves  with  stipules       .  .16 
Leaves  without  stipules  .  .  24 

1 6.  Carpels  disunited    .       .  .17 
Carpels  consolidated       .  ,18 

17.  Stamens  hypogynous  Magnoliace^. 
Stamens  perigynous       .  Rosace/E. 

48.  Placenta  parietal  .  Bixace^e. 

Placenta  in  the  axis       .  .    1 !) 

1 9.  ^Estivation  of  calyx  imbricated  .  20 
Estivation  valvate        '.  .  22 

20.  Flowers  unisexual  Euphorbiace^.. 
Flowers  hermaphrodite  .  .21 

21.  Ovary  one-celled    .  Portulacace^e. 
Ovary  with  more  cells  than  one 

Cistace-e. 
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22. 

23. 
24. 
25. 

26. 
27. 
28. 
29. 


31. 


32. 


33. 


34. 

35. 
36. 
37. 
38. 
39. 
40. 

41. 


Calyx  enlarged   and  irregular 

DlPTERACE^. 

Calyx  not  enlarged  .  .23 
Stamens  mouadelphous  MALVACEiE. 
Stamens  distinct  .  Tiliace^. 

Carpels  disunited  or  solitary  .  25 
Cai'pels  consolidated      .  .  30 

Carpels  plunged  in  a  tabular  disk 

Nelumbiace^. 
Carpels  clear  of  the  disk  .  26 

Stamens  perigynous  .  Rosacea. 
Stamens  hypogynous  .  .27 
Carpel  solitary  .  ANACARDiACEiE. 
Cai'pels  several   .  .  .28 

Stamens  polyadelphous  Hypericace^. 
Stamens  free      .  .  .29 

Herbs         .  .  Ranunculaceje. 

Trees  or  Shinibs  .  Anonace/E. 

Placentas  in  the  axis  .  .31 
Placentas  parietal  .  .  34 

Placentas  dissepimental 

NYMPH^ACEiE. 

Stigma  large,  umbrella-shaped 

SARRACENIACEi:. 

Stigma  simple     ,  .  .32 

Sepals  2     .  .  Portulacace^. 

Sepals  more  than  2  .  .33 
Sepals  united  into  a  tube  Lythrace^. 
Petals  flat,  seeds  few,  leaves 

leathery       .  .  CLUsiACEiE. 

Petals  ciTimpled,  seeds  numerous, 

leaves  membranous  .  CiSTACEiE. 
Petals  flat,  stamens  mouadelphous 

HUMIRIACE^. 

Placentas  spread  over  the  lining 

of  the  finiit  .  Flacourtiace^. 
Placentas  in  lines  .  .  35 

Ovary  stalked  .  Capparidace^e. 
Ovary  sessile  .  Papaverace^. 

Ovary  more  or  less  inferior  .  37 
Ovary  quite  superior      .  .  56 

Leaves  with  stipules       .  .  88 

Leaves  without  stipules  .  .41 
Flowers  unisexual  .  BEGONiACEiE. 
Flowers  hermaphrodite  .  .  39 

Placentas  parietal  .  Homaliace^. 
Placentas  in  the  axis      .  .  40 

Calyx  valvate,  stamens  opposite 

the  petals    .  .  Rhamnace^. 

Calyx  imbricate,  stamens  alter- 
nate with  petals  Hamamelidace^. 
Placentas  parietal  .  •  42 

Placentas  axile   .  .  .43 


42.  Flowers  unisexual  Cucurbitace^. 
Flowers  hermaphr.  or  polyg. 

Gbossulace^. 

43.  Disk  double        .  .  Apiace^. 
Disk  simple        .          .  .44 

44.  Seeds  few  .  .  .45 
Seeds  numerous  .          .  .  6^ 

45.  Carpels  solitary  .  .  .46 
Carpels  several  .           .  .48 

46.  Parasites  on  trees    .  Loranthace^. 

Root  plants       .  .  .47 

47.  Leaves  balsamic,  acrid 

Anacardiace/e. 
Leaves  insipid         .  Combretace/E. 

48.  Calyx  valvate     .  .  .49 
Calyx  imbricated  .  .  50 

49.  Stamens  opp.  petals    .  Rhamnace^. 
Stamens  altei'u.  petals  .  CoRNACEiE. 

50.  Anthers  cmwed  downwards 

MEMECYLACEJi;. 

Anthers  erect  .  Bruniace^. 

51.  Leaves  dotted  .  .  Myrtace^. 
Leaves  not  dotted  .  ,  52 

52.  Anthers  curved  downwards 

Melastomace^. 
Anthers  erect     .  .  .53 

53.  Flowers  tetramerous  .  Onagrace^e. 
Flowers  not  tetramerous  .         .  54 

54.  Petals  always  distinct 

Saxifragace^. 
Petals  first  united  into  a  tube 

ESCALLONIACE^. 

55.  Leaves  with  stipules      .  .  56 
Leaves  without  stipules  .  .81 

56.  Carpels  disunited          .  .  57 
Carpels  consolidated       .  .  59 

57.  Anther  valves  recurved 

Berberidace^. 
Anther  valves  straight   .  .  58 

58.  Fruit  leguminous         .  Fabace^. 
Fruit  drupaceous  or  capsular 

RoSACEiE. 

59.  Placentas  parietal         .  .  60 
Placentas  in  the  axis     .  .  62 

60.  Flowers  with  a  coronet 

PASSIFLORACEiE. 

Flowers  without  a  coronet        .  61 

61.  Leaves  circinate  when  young 

DROSERACEiE. 

Leaves  straight  when  young 

ViOLACEiE. 

62.  Flowers  unisexual  Euphorbiace^.. 
Flowers  hermaphrodite  or  polyg.  63 
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63. 
64. 

65. 
66. 
68. 
69. 
70. 

71. 
72. 
73. 
74. 

75. 
76. 

77. 
78. 
79. 

80. 
81. 
82. 

83. 
84. 

8.5. 
86. 


Sepals  2        .  .  Portulace.«. 

Sepals  more  than  2  .  .64 
Fruit  with  a  long  beak 

GeRANUCEvE- 

Fruit  without  a  beak      .  .  65 

Styles  distinct  to  the  base  .  66 
Styles  more  or  less  united         .  72 


Petals  minute 
Petals  conspicuous 
Stigmas  capitate 
Stigmas  simple 
Calyx  valvate 
Calyx  imbricated 
Stamens  hypogynous 

Stamens  perigynous 
Leaves  opposite 
Leaves  alternate 
Calyx  imbricated 
Calyx  valvate  or  open 


.  68 
.  69 

.  ElATINACE/E. 

Illecebracea;. 

El^OCARPACE/E. 

.  70 

Malpighiace^. 

.  71 

.  Cunoniacea:. 
Saxifragace^. 

.  73 
.  77 


Stamens  monadelphous  Oxalidace^. 
Stamens  distinct  .  .  74 

Calyx  surrounded  with  double 

glands    .  .  Malpighiace^. 

Calyx  simple      .  .  .75 

Leaves  simple  .  Zygophyllace^. 
Leaves  compound  .  .  76 

Flowers  unsjTnmetrical  Sapindacejo. 
Flowers  symmetrical 

Staphyleace.e. 
Stamens  opposite  the  petals  .  78 
Stamens  alternate  with  petals  .  79 
Stamens  perigynous  .  Rhamnace^. 
Stamens  hypogynous  .  ViXACEyE. 
Anthers  opening  by  pores 

ElSOCARPACEvG. 

Anthers  opening  by  slits  .  80 

Petals  spHt  .  Chailletiace.e. 

Petals  undivided  .  Burserace/E. 
Carpels  disunited  .  .  82 

Carpels  consolidated  .  .93 
Anthers  with  recurved  valves 

Berberidace^. 
Anthers  with  straight  valves  .  83 
Finiit  leguminous  .  .  84 

Finiit  not  leguminous     .  .  85 

Radicle  next  hilum  .  FABACEiE. 
Radicle  remote  from  hilum 

Connarace-e. 


Leaves  dotted 
Leaves  not  dotted 
Carpels  solitary 
Carpels  several  . 


.  AlHYRIDACEiE. 

.  86 

Anacardiace^. 

87 


87 
88, 

89. 
90. 
91. 

92. 
93. 

94. 

95. 

96. 

97. 

98. 

99. 
100. 
101. 
102. 

103. 

104. 
105. 
106, 
107. 
108, 


,  Carpels  with  hypog.  scales  .  88 
Carpels  without  ditto      .  .  89 

Hypogynous  scales  simple 

CRASSULACEyE. 

Hypogynous  scales  double 

Francoace^. 
Herbaceous  plants  Ranunculacej;:. 
Trees  or  shrubs  .  .90 

Flowers  unisexual  M en i sperm ace^e. 
Flowers  hermaphrodite  .  91 

Stamens  perigynous 

Calycanthace^. 
Stamens  hypogynous    .  .  92 

Stamens  indefinite  .  Anonace^e. 
Stamens  definite  .  Coriariace^, 
Placenta  dissepimental 

Nymph^ace^, 
Placenta  parietal  .  .  94 

Placenta  axile  .  .  .99 

Stamens  teti'adynanious 

Brassicace^. 
Stamens  not  tetradynamous  .  95 
Hypogynous  disk  large  .  96 

Hypogynous  disk  small  or  0  .97 
Stamens  indefinite  Capparidace^b. 
Stamens  definite  .  Resedace;e. 
Sepals  tubular      .  Frankemace/E. 


Sepals  distinct  . 
Sepals  2-3  . 
Sepals  5 

Brown  parasites 
Green  rooting  plants 
Styles  distinct  . 
Styles  consolidated 


.  98 
Papaverace^. 

.  TuRNERACE/E. 
MoNOTROPACEJi. 

.  100 
.  101 
.  105 


Stam.  polyadelphous  HypericackjE. 
Stamens  free     .  .  .  1 02 

Carpels   with   an  hypogynous 

scale.  .  Crassulacr.€. 

Carpels  without  do.  .  .103 
Carpels  two  divaricating 

Saxifragace^. 
Carpels  parallel  .  .104 

Stigmas  capitate  .  Linages. 

Stigmas  simple  CARYOPHYLLACEiK. 
Stamens  monadelphous  .  106 

Stamens  free     .  .  .107 

Seeds  wingless  .  MeliacE/E. 
Seeds  winged  .  CsDRELACEiK. 
Sepals  2  .  Portulacace/E. 

Sepals  more  than  2  .  .108 
Anthers  opening  by  pores 

Ericace>e. 

Anthers  opening  by  slits         .  1 09 
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109. 
110. 
111. 

112. 
113. 

114. 
115. 

116, 
117. 
118, 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 

131. 
132. 


Leaves  clotted 
Leaves  not  dotted 
Fruit  succulent 
Fniit  capsular  . 


.  110 
.  112 

AUttANTlACEiS. 

.  Ill 


Flowers  hermaphrodite  Rutaceye. 
Flowers  polygamous 

XANTHOXYLACEiE. 

Flowers  irregular  BALSAMiNACEiE. 
Flowers  regular  .  .113 

Stamens  arising  from  scales 

SlMARUBACE.fi. 

Stamens  not  do.  .  .114 
Calyx  valvate  .  .115 

Calyx  imbricated  .  .116 
Stam.  opposite  petals  Rhamnace.s;. 
Stamens  more  numerous  than 

petals  .  Lythrace.*;. 

Flowers  unisexual  Empetrace-b. 
Flowers  hermaphrodite  .  117 

Stamens  hypogynous  .  .118 
Stamens  perigynous  Celastrace^e. 
Seeds  comose  .  Tamaricace.b. 
Seeds  naked  .  PiTTOSPORACEiE. 
Calyx  none       .  .  .120 

Calyx  present    .  .  .128 

Leaves  with  stipules     .  .  121 

Leaves  without  stipules  .  126 

Ovules  numerous  Silicace.e. 
Ovules  few       .  .  .122 

Flowers  hermaphrodite  .  123 

Flowers  unisexual        .  .  1 24 

Stam.  unilateral  Chloranthace.*;. 
Stamens  whorled  Saururace.s;. 
Carpels  ti'iple  Eupuorbiace^. 


Carpels  single  . 
Ovule  erect 
Ovule  pendulous 


.  125 

MYRICACE.fi. 
PLATANACE.fi. 


Flowers  hermaphrodite  PiPERACEiE. 
Flowers  unisexual  .  .127 
Carpels  single  .  Myricace*. 
Carpels  double  CallitrichacejE. 
Ovary  inferior  .  .129 

Ovary  superior  .  .143 

Leaves  with  stipules     .  .  1 30 

Leaves  %vithout  stipules  .  132 

Flowers  hermaphrodite 

ARTSTOLOCHIACEiE. 

Flowers  unisexual  .  131 

Flowers  amentaceous  Corylace^. 
Flowers  not  do.  Begoniace^. 
Flowers  unisexual        .  .  1 33 

Flowers  harm,  or  polyg.  .  1 36 


133. 

134. 
135. 
136. 

i:^7. 

138. 

139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 

150. 
151. 
152. 
15.3. 
154. 

155. 
156. 


Climbing  tendrillod  herbs 

CUCURBITACE^:. 

Trees  or  shnibs  .  .  1 34 

Leaves  compound  Juglandace/E. 
Leaves  simple  .  .  1 35 

Leaves  opposite  Garryace/E. 
Leaves  alternate  Myricace/1'.. 
Leaves  dotted  .  .  Myrtace.*. 

Leaves  not  dotted        .  .  1 37 

Ovary  1-ceUed  .  .138 

Ovary  2-6-celled  .  .142 

Parasites  on  branches 

LoRANTHACEfi. 

.  139 

ONAGRACEiE 
.  140 
SANTALACE.fi. 

.  141 

CoMBRETACi;^.. 

Chenopodiace^v. 


Terrestrial 

Flowers^ 
Flowers  not  ^  . 
Calyx  valvate  . 
Calyx  not  valvate 
Embryo  straight 
Embryo  curved 
Flowers/?/  .  Onagrace*. 
Flowers^/  Aristolochiace.k. 
Leaves  with  stipules  .  .144 
Leaves  without  stipules  .  160 

Flowers  hermaphrodite  .  145 

Flowers  unisexual  .  .117 
Sepals  2  .  Portulacace^e. 

Sepals  more  than  2  .  .146 
Carpels  more  than  1  consolidated  147 
Carpels  solitary  .  .153 

Stamens  hypogynous  .  .148 
Stamens  perigynous      .  .  150 

Fruit  beaked  .  Geraniace^. 
Fruit  not  beaked  .  .149 
Calyx  biglandular  imbricated 

MALPIGIIIACEfi. 

Calyx  eglandular  valvate  TiliacevE. 


Placenta  parietal 
Placenta  axile  . 
Leaves  opposite 
Leaves  alternate 
Calyx  valvate  . 
Calyx  imbricate 
Calyx  membranous 


PaSSIFLORACEvE. 

.  151 

Cunoniace^e. 

.  152 
Riiamnace^e. 
.  Ulmace^. 
Illecebrace^.. 

154 


Calyx  finn  and  herbaceous 
Styles  from  the  base  of  ovary 

CHRYSOBAI.ANACE/E. 

Styles  terminal  .  .155 

Fruit  leguminous  .  Fabace^e. 
Fruit  not  leguminous  .  .156 
Stipules  ochreate  PoLrGONACE^E. 
Stipules  simple  or  0     .  .  157 
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157.  Styles  simple   .  .  Rosace.e. 
Styles  triple     .  Petiveriace^. 

158.  Carpels  solitary  UaTiCACE.E. 
Carpels  more  than  one  .  .159 

159.  Flowers  amentaceous  BETULACEiE. 
Flowers  not  amentaceous 

EUPIIORBIACE^:. 

160.  Flowers  hemaaplirodite  .  161 
Flowers  unisexual        .  .183 

161.  Sepals  2         .  Portulacace^;. 
Sepals  more  than  2      .  .162 

162.  Carpels  more  than  2,  consoli- 

dated .  .  .  .163 

Carpels  solitary,  or  disjoined    .  172 

163.  Placenta  parietal  Papaverace^. 
Placenta  axile  .  .  ,  1 64 

164.  Ovules  few       .  .  .165 
Ovules  many    .  .  .  li;8 

165.  Leaves  dotted  .  .  Rutace^. 
Leaves  not  dotted        .  .166 

166.  Leaves  compound        .  Oleace-e. 
Leaves  simple  .  .  .167 

167.  Carpels  numerous,  separable 

PHYTOLACCACE.E. 

Carpels  few,  inseparable 

Celastrace^e. 

168.  Cai'pels  2,  divaricating 

Saxifragace.*;. 
Carpels  not  divaricating  .  170 

170.  Stamens  hypogynous 

Carophyllace.*;. 
Stamens  perigynous     .  .171 

171.  Fruit  one-celled  Primulace^. 
Fruit  many-celled  Lythrace^e. 

172.  Carpels  several  RanuncclacevE. 
Carpels  solitary  .  .173 

173.  Anther  valves  recurved  LauracEjE. 
Anther  valves  straight  .  .  1 74 

174.  Fi-uit  a  legume  .  Fabacej!. 
Fruit  not  do.     .          .  .175 

175.  Leaves  dotted   .  Amyridace^. 
Leaves  not  dotted        .  .176 

176.  Stamens  within  the  points  of 

sepals  .  PROTEACEiE. 

Stamens  not  do.  .  .177 

177.  Calyx  hardened  .  .178 
Calyx  tube  membranous  .  179 

178.  Cal.  all  hardened  ScLERANTHACEiB. 
Base  only  of  cal.  hardened 

Nyctaginace-e. 

179.  Fruit  trianguiar  Polygonace^. 
Fruit  rounded  ,  .180 


180. 
181. 
182. 

183. 
184. 

185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 

193. 
194. 
195. 
196. 
197. 

198. 
199. 
200. 
201. 
202. 


Leaves  lepidote  El^agnace.t;. 
Leaves  not  lepidote       .  .  181 

Calyx  tubular  Thymelace^e. 
Calyx  tubcless  .  .182 

Calyx  da-y  and  coloured 

Amarantace^. 
Calyx  herbaceous  Chenopodiace^. 
Carpels  solitary  or  distinct  .  184 
Carpels  consolidated  .  .185 
Calyx  tubular,  carpel  solitary 

Myristace^. 
Calyx  open,  carpels  several 

Menispermace^. 


Leaves  dotted 
Leaves  not  dotted 
Ovary  superior 
Ovary  inferior 
Flowers  regular 
Flowers  irregular 
Ovary  deeply  split 
Ovary  not  split 
Leaves  dotted  . 
Leaves  not  dotted 
Inflorescence  gyrate 


Xanthoxylace^. 

EuPHORBIACEjB. 

.  187 
.  226 
.  188 
.  218 
.  189 
.  192 

.  RuTACEvE. 

.  190 
BORAGINACE^. 


Inflorescence  straight  .  .191 
./Estivation  plaited  Nolanace-e. 
.Estivation  flat  Stackhoosiace^. 
Carpels  4,  5,  or  more  .  .193 
Carpels  three    .  .  .  204 

Carpels  two      .  .  .206 

Carpels  single   .  .  .216 

Stamens  opposite  petals  .  194 

Stamens  alternate  with  petals  .  1 97 
Shrabs  or  trees       .  MyrsinacEjE. 

Herbs  .  .     Pri  MULACE.fi. 

Anthers  opening  by  pores  .  196 
Anthers  opening  by  sUts  .  198 

Anthers  one-celled  Epacridace^e. 
Anther  two-celled  .  .197 
Shrubs.    Seeds  wingless 

Ericaceae. 

Herbs.  Seeds  winged.  Pyrolace^e. 
Brown  parasites  Monotropace^. 


Rooting  plants  . 
Seeds  numerous 
Seeds  few  or  solitary 
Carpels  distinct 
Carpels  consolidated 
Ovules  erect 
Ovules  pendulous 
^Estivation  imbricated 


.  199 

Crassulace^ 
.  200 

ANONACE.aB. 

.  201 
.  202 
.  203 
Sapotace.«. 


.(Estivation  plaited  Convolvulace.e. 
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203. 

204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 

212. 
213. 
214. 
215. 
21G. 

217. 
218. 
219. 
220. 
221. 

222. 
223. 
224. 
225. 


Stamens  twice  as  many  as  petals 

EUENACE.K 

Stamens  equal  to  petals 

A(iUIFOLlACE..E. 

Inflorescence  gyrate  Hydroleace^. 
Inflorescence  straight    .  .  205 

Calyx  imbi'icated  CoNVOLvuLACEiE. 
Calyx  tubular       .  Polemoniace.e. 


Stamens  2 

Stamens  more  than  2 
Corolla  valvate 
Corolla  imbricate 
Inflorescence  gyrate 


.  207 
.  208 

OlEACE/E. 

Jasminacea;. 
.  209 
.  210 

.  COIIDIACE-E. 
H  YDROPH  Y  LLA  CEM. 
.  CeSTUACEjE. 

.  211 


Infloi'escence  straight 
Fruit  two-celled 
Fruit  one-celled 
Corolla  valvate 
Corolla  imbricate 
Anthers  united  to  stisrraa 

Asclepiadacejc. 
Anthers  free     .  .  .212 

Corolla  contorted  .  Apocynace.e. 
Corolla  imbi'icated  or  plaited  .  213 
Calyx  broken- whorled  .  .214 
Calyx  imbricated  .  .215 

Leafless  twiners  .  Cuscutacej;. 
Lcaiy  plants  .  Coxvolvulace^e. 
Placentae  parietal  .  GENTiANACEiE. 
Placentae  axile  .  Solanace^. 

Stigma  with  an  indusium 

liuUXONIACE^. 

Stigma  without  an  indusium  .  217 
Style  single  .  Plantaginace/e. 
Styles  5  .  .  Plumbaginace.e. 

Ovary  4-lobed  .  .  Lamiacej.. 
Ovary  undivided  .  .219 
Carpel  sohtary  .  Globulariace/E. 
Carpels  2         .  .  .  220 

Fruit  nut-hke  .  VerbenacejE. 
Fruit  capsular  or  succulent  .  221 
Placenta  parietal  Oroba.\chace/E. 
Placenta  free, central  Lentibiilace.e. 

222 

BiGNONlACE.*!. 

.  223 

C  Y  R  TA  N  DR  A  CE;E. 

224 

GESNERACEiE. 


Placenta  axile  . 
Seeds  winged 
Seeds  wingless 
Placentae  double 
Placentae  simple 
Ovary  partly  inferior 
Ovary  quite  superior    .  .  225 

Calyx  broken-whorlcd  AcANTHACEiB. 
Calyx  tubular  or  imbricated 

SCROPH  ULARI  ACEiB. 


226. 
227. 
228. 
229. 
230. 

231. 


Carpel  solitary 
Carpels  more  than  one 
Anthers  syngenesious 
Anthers  free 
Flowers  in  heads 


.  22/ 
.  229 

ASTERACEiE. 

.  228 

DlPSACE.fi. 


Flowers  loose  .  ValerianacejE. 
Anthers  syngenesious  Lobeliacea;. 
Anthei's  free     .  .  .  230 

Anthers  opening  by  pores 

VACClNACEiE. 

Anthers  opening  by  slits  .  231 

Stipules  between  the  leaves 

CiNCHONACEiE. 

Stipules  none    .  .  .  232 

232.  Stigma  with  an  indusium 

GOODENIACE/E. 

Stigma  naked   .  .  .233 

233.  Seeds  indefinite  .  .  234 
Seeds  few  in  number    .  .  235 

234.  Stamens  free  .  Campanula  CEiE. 
Stamens  consolidated  STYLioiACEiE. 

235.  Leaves  alternate  .  Ebenace.e. 
Leaves  opposite  .  .  236 

236.  Fruit  didymous  .  Galiace^e. 
Fruit  not  didymous  Caprifoliace^. 

237.  Stem  cylindrical,  unbranched 

Cycadacea;. 

Stem  conical,  branched  .  238 

238.  Fruit  solitary  .  Taxacea:. 
Fruit  in  cones  .  .  Pinace.^3. 

239.  Ovary  inferior  .  .  .  240 
Ovary  superior            .           .  246 

240.  Flowers  gynandrous  Orchidack*;. 
Flowers  not  gynandrous  .  24 1 

241.  Anther  1  .  .  .242 
Anthei's  more  than  1  .243 

242.  Anther  one-celled  .  MARANTACEiE. 
Anther  two-celled  .  Zingiberacea;. 

243.  Veins  of  leaves  divei'ging  MusacejE. 
Veins  of  leaves  straight  .  244 
Veins  of  leaves  netted  Di  oscoreacea;. 

244.  Stamens  3  .  .  iRiDACKiE. 
Stamens  6  .  .  .  245 
Stamens  more  than  6 

HYDROClIARACEiE. 

245.  Sepals  petaloid  .  Amaryllidacea;. 
Sepals  herbaceous  Bromf.liace/E. 

246.  Flowers  glumaceous  .  .  247 
Flowers  regular          .  .248 

247.  Sheaths  of  leaves  .slit  GraminacEjE. 
Sheaflis  of  leaves  closed 

Cyperace,«. 
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218. 
249. 
250. 
251. 
252. 
253. 

254. 
255. 
256. 
257. 

258. 
259. 

260. 


Leaves  netted  .  .  Smilace.e. 
Leaves  straight- veined  .  249 

Carpels  disunited         .  .  250 

Carpels  consolidated  •  .259 
Placentie  dissepimental  Butomace^. 
Placentaj  axile  . 
Flowers  imperfect 
Flowers  perfect 
Flowers  on  a  spadix 
Flowers  scattered 
Fruit  drupaceous 
Fruit  berried  . 
Fruit  dry 

Stamens  very  short 
Stamens  long,  weak 


Floating 


.  251 
.  252 
.  257 
.  253 
.  255 
Pandanace^. 
Arack-«. 
,  255 

.  ACORACE^;. 
.  TvPHACEiE. 

.  256 

JuNCAGTNACEjE. 

.  Naiadace^. 

.  PlSTIACE^. 


Terrestrial 
Ovules  pendulous 
Ovules  erect 
Anthers  turned  outwards 

MELANTHACEiE. 

Anthers  turned  inwards  .  258 

Stems  herbaceous  .  AlismacEjE. 
Stems  woody   .  .  Palmace^. 

Flowers  semipetaloid 

COMMELINACEJE. 

Flowers  hexapetaloid  .  .260 
Flowers  coloured  .  Liliace^. 
Flowers  scarious  JuNCACiifi. 


261.  Axis  distinct,  leafy  .  .  262 
Axis  distinct,  leafless  Characea;. 
Axis  confused  .          •  .  268 

262.  Sporangia  upon  leaves  Filicales. 
Sporangia  arising  from  the  stem  263 

263.  Sporangia  involucrate  .  .  264 
Spoi-angia  naked          .  .  265 

264.  Involucres  uniform 

Marsileaceje. 
Involucres  2-formed  SalviniacEjE. 

265.  Sporangia  axillary,  sessile,  2- 

valved    .  .  Lycopodiace^. 

Sporangia  stalked        .  .  266 

266.  Sporangia  valveless  .  Bryace^. 
Sporangia  valvate        .  .  267 

267.  An  operculum  .  Andr/eace^. 
No  operculum  JungermanniacEvE. 

268.  Stomates  .  .  .  269 
No  stomates     .          .          .  270 

269.  Sporangia  valvate,  operculate 

Jungermanniacejs. 
Sporangia  valveless,  without  an 
operculum      .  Marchantiace^b. 

270.  Submersed  .  .  Algace^. 
Aerial  .          .          .  .271 

271.  Thallus  superficial  Lichenace^e. 
Thallus  buried  .  .  Fungace^ 
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III.— THE  MANNER  OF  STUDYING. 

A.  Take  any  common  flowering  plant,  no  matter  what,  and  examine 
every  part  of  its  structure,  making  careful  drawings  of  what  you  see,  and 
securing  preparations  for  examination  at  a  future  time. 

There  can  be  no  doubt  that  the  exact  investigation  of  the  structure,  in  all  particu- 
lars, of  the  commonest  plant,  tends  more  to  a  correct  knowledge  of  Botany  than 
the  supei-ficial  examuiation  of  all  the  plants  in  nature. 

B.  Such  an  investigation  forms  an  exact  standard  of  structure,  to  which 
all  other  cases  may  be  compared.  It  also  renders  the  observer  acquainted 
with  the  names  of  organs,  and  of  the  adjective  terms  by  which  their  modi- 
fications are  denoted  ;  because,  in  order  to  be  sure  that  he  observes  cor- 
rectly, it  is  also  requisite  that  he  should  compare  his  own  observations  with 
the  descriptions  of  experienced  Botanists,  in  which  such  terms  are  employed. 

C.  As  soon  as  the  structure  of  one  plant  is  ascertained,  another  should  be 
taken,  and  the  points  in  which  it  resembles  or  differs  from  tlie  first  subject 
noted  down,  and,  if  possible,  also  drawn.  A  continual  repetition  of  this 
operation  with  fresh  plants  is  what  eventually  leads  to  botanical  knowledge. 

D.  In  order  to  have  the  means  of  examining  plants  of  various  kinds, 
access  to  a  garden  is  necessary,  in  aid  of  which  the  wild  plants  of  a  country 
must  also  be  studied. 

.  For  it  is  only  by  the  examination  of  a  great  variety  of  plants  that  just  botanical 
views  are  acquu-ed  ;  and  the  necessary  variety  exists  only  in  gardens. 

E.  At  first,  species  should  be  little  attended  to,  genera  more,  and  natural 
orders  very  much.  Because,  in  a  vast  science  like  Botany,  containing  per- 
haps 100,000  so-called  species,  distributed  through  about  9000  genera, 
collected  under  scarcely  more  than  300  natural  orders,  the  mind  becomes 
bewildered,  unless  the  smallest  groups  are  first  investigated. 

That  is  to  say,  300  distinctions  are  more  easily  remembered  than  9000.  Nor  can 
the  power  of  generalizing  be  so  readily  acquired,  as  when  the  student  habitually 
descends  from  generals  to  particulars.  Moreover,  the  distinctions  between  what 
are  called  species  are  often  trifling,  and  not  unfrequently  mere  differences. 

V.  But  for  the  purpose  of  study  it  is  necessary  to  have  a  ready  access  to 
plants,  and  very  often  to  those  which  have  been  examined  over  and  over 
again.  And  this  is  impossible  unless  plants  can  be  preserved  artificially  in 
a  museum,  because  seasons,  the  various  longevity  of  plants,  no  less  tlian 
their  prodigious  numbers,  render  it  impracticable  to  obtain  them  at  all  times, 
even  in  the  largest  garden. 

G.  Plants  are  best  preserved  by  drying. 

For  this  purpose  they  ai'e  carefully  selected,  so  as  to  show  thoir  manner  of  gi'owth 
and  the  various  parts  which  may  be  proper  to  them.  They  are  then  placed 
between  sheets  of  brown  paper*  carefully  pressed,  and  shifted  into  fresh  sheets  as 
fast  as  the  first  become  damp,  until  all  their  moisture  is  expelled.  In  this  pro- 
cess they  lose  their  colour,  but  retain  their  structure,  and  often  the  form  of  even 
delicate'  parts.  When  they  are  thin  they  dry  quickly  in  a  room  ;  but  when 
fleshy  they  are  more  difhcult.    This  difficulty  is  much  diminished  by  steeping 


*Beutairs  is  the  best. 
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them  for  an  hour  in  a  strong  solution  of  corrosive  subHmate  before  they  are 
first  pressed.  The  same  process  may  be  advantageously  adopted  with  all  plants 
in  damp  weather,  or  in  damp  climates,  when  it  is  difficult  to  prevent  specmiens 
from  rotting  ;  it  will  also  destroy  the  disposition  to  throw  off  their  leaves,  winch 
is  uniformly  shown  by  some  plants,  especially  those  with  acerose  leaves  or  jointed 
stems. 

II.  At  the  time  of  drying,  a  plant  should  be  accompanied  by  a  written 
label,  stating  its  name,  when  and  where  it  was  gathered,  and  any  other 
particulars  which  are  not  discoverable  by  an  e.xamination  of  it. 

I.  A  collection  of  dried  plants  is  called  an  Herbarium  ;  and  if  carefully 
formed,  perfectly  kept,  and  correctly  named,  it  is  as  invaluable  to  a  student 
as  it  is  indispensable  to  a  Botanist. 

The  mode  of  keeping  a  Herbarium  is  this.  Having  foi-med  a  collection  of  species 
thoroughly  dried,  let  them  be  washed  with  a  large  camel-hair  pencil,  dipped 
in  spirits  of  wine,  half  saturated  with  corrosive  subUmate,  unless  they  had  been 
dipped  in  a  solution  of  it  previous  to  drying.  When  parts  are  fleshy,  or  flowers 
are  collected  in  heads,  such  parts  should  be  soaked  with  the  tincture,  or  they 
will  be  attacked  and  destroyed  by  the  Anobium  castaneum.  Tliis  insect  com- 
mits great  ravages  in  herbaria,  but  he  cannot  prey  upon  parts  that  are  poisoned. 

Then  provide — 1 .  A  glue  pot,  with  hot  carpenters'  glue  of  the  best  quality,  not  so 
stiff"  as  it  is  used  by  carpenters  ;  2.  A  number  of  half-sheets  of  paper  of  the 
foolscap  form,  but  stouter  and  larger,  neatly  cut  all  round  ;  3.  Some  tough  thin 
paper,  smeared  on  one  side  with  a  solution  of  equal  parts  of  gum  arable,  powdered 
tragacanth,  and  soft  sugar,  dried  and  cut  into  slips  varying  in  width  from  one- 
eighth  to  tnree-eighths  of  an  inch  ;  4.  A  quantity  of  soft  waste  paper,  somewhat 
larger  than  the  half-sheets  which  are  to  form  the  herbarium . 

In  gluing  down  the  specimens,  it  is  convenient  to  proceed  in  the  following  manner  : — 
Place  on  the  table  a  few  sheets  of  waste  paper  ;  on  this  lay  one  of  the  half-sheets  ; 
then  carefully  glue  over  one  side  of  a  specimen,  apply  it  immediately  to  the 
paper,  put  over  it  a  few  more  sheets  of  waste  paper,  and  then  gently  press  it 
down  with  a  napkin  ;  next  take  another  half-sheet,  glue  down  another  specimen, 
again  cover  it  with  waste  paper,  and  so  proceed  vmtil  a  good  heap  is  before  you. 
Place  that  heap  under  gentle  pressure,  and  then  commence  a  fresh  heap.  •  In 
gluing  down,  observe  the  following  additional  rules  :  1.  Never  put  more  than 
one  species  on  the  same  half-sheet — take  as  many  specimens  of  it  as  you 
please  ;  2.  Always  glue  single  specimens  near  one  side  of  the  half-sheet,  and  not 
in  the  middle,  changing  the  side  each  time.  By  tliis  means,  one  being  on  the 
right,  the  next  on  the  left,  a  third  near  the  top,  and  a  fourth  near  the  bottom, 
the  whole  will  be  flat  Avhen  the  waste  paper  is  removed.  But  if  this  precaution 
is  neglected,  the  middle  ^vill  be  much  higher  than  the  sides,  which  is  very  incon- 
VMiicnt. 

Having  glued  down  as  many  specimens  as  may  be  convenient,  take  them  carefully 
out  of  the  waste  paper,  and  look  them  over  to  see  that  none  of  the  parts  ax*e 
loose  ;  if  they  are,  fasten  them  down  with  the  slips  above  mentioned,  which 
are  so  adliesive  that  it  is  merely  necessary  to  moisten  and  apply  them.  In  all 
cases,  too,  strap  down  the  main  stem,  unless  it  is  covered  %vith  hairs,  in  which 
case  straps  are  supei'fluous.  The  next  operation  is  to  write  near  the  lower  right 
hand  corner  of  the  half  sheet  the  name  of  the  plant,  and  in  some  convenient  spot 
near  the  specimen  itself  the  place  in  which  it  was  gathered,  or  any  other  particu- 
lars connected  with  it.  In  small  local  herbaria,  printed  forms  of  tickets*  are  some- 

*  Tlie  following  are  specimens  of  such  tickets.  They  are  neat,  and  save  trouble.  The 
words  in  Italics  are  to  be  written  in  :  those  in  Roman  show  the  printed  form. - 


Equisetum  pahutre,  L. 
Collected  on  Barnes  Coimnon, 
Communicated  by  If'.  Jones. 


Betula  nana  L. 

Native  of  Lapland. 
Received  from  Professor  Car  ling,  1846. 
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times  used,  in  which  the  name  and  all  other  particulars  arc  included ;  such 
tickets  should  be  pasted  (not  glued)  upon  the  lower  right-hand  corner. 

The  next  point  is  to  arrange  the  half-sheets  in  genera.  Slieets  of  stout  brown 
paper,  cut  a  little  larger  than  the  half-sheets,  must  be  provided  as  covers.  At 
the  lower  left-hand  corner  of  each  paste  a  slip  of  white  paper,  and  write  upon  it 
the  name  of  the  genus,  to  which  some  add  that  of  the  natm'al  order.  Then  put 
into  each  generic  cover  all  the  half-sheets  belonging  to  it,  and  the  operation  is 
complete.  The  right-hand  tickets  or  names  on  the  half-sheets  give  the  species, 
and  the  left-hand  names  on  the  whole  sheets  give  the  genera  ;  and  either  can  be 
rapidly  referred  to  without  the  one  interfering  with  the  other. 

In  foreign  herbaria  the  specimens  are  seldom  glued  down,  but  are  kept  loose 
between  whole  sheets  of  paper,  and  tied  in  bundles.  But  such  a  plan  is 
wholly  unsuited  to  those  persons  with  whom  time  is  of  value,  exposes  the  speci- 
mens to  be  broken  or  mutilated,  and  causes  a  herbarium  to  occupy  an  mconve- 
niently  large  space. 

To  receive  the  covers  of  genera,  wooden  cabinets  are  constructed,  with  shelves,  on 
which  the  covers  can  be  placed  according  to  their  natural  orders. 

For  large  fruits,  and  specimens  which  cannot  be  pressed  flat,  drawers  must  be  pro- 
vided, the  method  of  managing  which  varies  with  the  caprice  of  the  possessor. 
The  only  du-ections  of  importance  which  require  to  be  given  are  to  have  the 
drawers  fit  tight,  so  as  to  keep  out  dust,  and  to  wash  everything  well  with 
tincture  of  corrosive  subUmate  upon  putting  it  in  the  cabinet. 

K.  When  plants  which  have  been  preserved  in  the  herbarium  require  to 
be  examined,  care  must  be  taken  not  to  bi*eak  them  by  holding  the  half- 
sheets  carelessly.  The  flowers  and  fruits  can  be  restored  to  their  original 
form  by  soaking  for  a  few  minutes  in  boiling  water,  and  then  absorbing  the 
water  by  blotting-paper,  if  it  is  found  inconvenient.  Or  if  they  are  very 
Lard,  opaque,  and  tough,  by  adding  a  little  caustic  potash  to  the  water. 

In  order  to  avoid  the  necessity  of  breaking  off  flowers,  &c.  from  the  specimens 
themselves,  some  Botanists  take  the  precaution  of  attaching  to  the  face  of  the 
half  sheet  a  small  paper  case  in  which  loose  flowers  can  be  preserved.  Such 
cases,  if  cut  to  the  following  form,  may  be  kept  i-eady  for  use,  of  various  sizes, 
and  are  very  convenient. 


t 


L.  For  the  purpose  of  examining  the  external  fonns  of  plants,  the  stu- 
dent should  also  be  provided  with  a  good  simple  microscope  and  its  stand, 
with  three  or  four  lenses,  varying  from  an  inch  to  :^-inch  focal  distance. 

It  is  indispensable  that  there  should  be  a  good  stage  on  which  to  place  the  object 
for  examination,  and  to  rest  the  hands  while  dissecting,  and  that  the  pillar  which 
carries  the  stage  and  lenses  should  be  firmly  secured. 

M.  For  minute  anatomy  a  simple  microscope  is  of  little  use,  and  a  good 
achromatic  microscope  is  indispensable. 
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N.  It  is  also  useful  to  obtaiu,  in  addition  to  fine  and  very  sharp  knives 
and  needles,  a  good  cutting  machine  and  razor,  by  which  only  can  thin  sec- 
tions of  plants  be  made  satisfactorily. 

The  following  cut  represents  such  a  machine  :— «  J  is  a  solid  brass  plate  screwed 
in  two  firm  bearers.  In  the  centre  is  a  hole.  That  hole  communicates  with  the 
head  of  a  very  fine  threaded  screw,  which  is  moved  upwards  and  downwards  by 
the  circular  plate,  whose  circumference  is  divided  off  into  degrees,  each  of  which 
represents  a  turn  of  the  screw  equal  to  the  ^"         '^"^  which  will  raise 

the  head  as  little  or  as  much  as  may  be  desired.    The  object  to  be  cut  is  put 

b 


into  the  hole  in  the  horizontal  plate  ;  the  screw  is  turned  ;  the  object  is  raised, 
and  a  heavy  razor,  ground  perfectly  flat  on  one  side,  drawn  rapidly  aci'oss  the 
object,  cuts  off  a  slice.  In  general,  however,  many  slices  must  be  made  before  a 
very  satisfactory  one  is  obtained.  If  an  object  is  firm  and  solid  it  is  pushed 
into  the  hole  without  preparation  ;  but  if  it  is  thin  and  unable  to  resist  the 
pressure  of  the  razor-edge  sufficiently  to  receive  a  firm  cut,  it  is  strengthened 
by  being  I'olled  round  a  piece  of  cork  or  pith.  It  is  in  this  way  that  perpendi- 
cular sections  of  leaves  can  alone  be  obtained.  Where  objects  are  so  minute 
that  this  contrivance  is  inapplicable,  then  other  means  are  employed  according 
to  the  ingenuity  of  the  operator.  Very  small  seeds,  starch  grains,  &c.,  ai-e  to  be 
cut  by  imbedding  numbers  of  them  in  a  mass  of  gum  dried  to  the  texture  of 
horn,  and  then  repeatedly  slicing  them  down. 

0.  When  such  slices  have  been  obtained,  they  are  to  be  examined  by  the 
aid  of  various  re-agents  as  well  as  in  their  natural  state. 

The  best  re-agents,  and  the  best  way  of  applying  them,  are  as  yet  but  imper- 
fectly understood.  The  following  are,  however,  extremely  useful  rules  to 
observe  : — 

1 .  Boiling  in  hot  nitric  acid,  and  transferring  to  cold  water,  will  dissolve  sclerogen 
without  injury  to  tissue.  N  0  5  will  also  detect  certain  azotized  matters,  which 
it  stains  brown. 

2.  Boiling  in  caustic  potash  dissolves  starch  and  renders  bodies  transparent. 

S.  Iodine  renders  all  amylaceous  matter  violet,  and  all  azotized  matters  brown. 
Good  results  are  sometimes  obtai-..ed  by  moistening  tissue  with  very  strong 
tincture  of  iodine,  and  afterwanls  soaking  it  in  water. 

4.  If  sections  of  tissue  are  soaked  with  tincture  of  iodine,  washed  in  water,  and 
then  treated  with  sulphuric  acid,  the  parts  coloured  yellow  by  iodine  are 
heightened  in  colour,  some  cells  will  be  stained  blue  or  dissolved,  and  other 
effects  produced  according  to  the  chemical  nature  of  the  tissues  acted  upon. 

5.  If  cellulose  is  moistened  with  a  solution  of  iodide  of  potassium  containing  free 
iodine,  and,  after  removing  the  fluid  not  absorbed,  a  drop  or  two  of  sulplmric 
acid  (4  parts  i-ectified  sulphuric  acid  and  1  part  water)  be  then  added,  the  cel- 
lulose will  become  blue,  although  previously  brown.  Schacht. 

6.  If  cellulose,  which  is  not  affected  by  iodine,  is  first  treated  with  weak 
sulphiu-ic  acid,  and  then  with  iodine,  it  readily  takes  a  fine  coloui-,  and  some- 
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times  may  be  examined  as  to  doubtful  points  ;  but  the  tissue  is  too  much  disor- 
ganized by  this  means  to  render  sucli  observations  satisfactory  miless  con- 
firmed by  others  of  a  different  kind. 

7.  De  Smedt  and  Boudet  emph)y  chloride  of  soda  for  distinguishing  Guaiacum 
resin,  which  that  agent  turns  gi'een. 

8.  Cellular  tissue  may  be  sometimes  separated  from  pleurenchyma  by  the  action 
of  concentrated  sulphuric  acid,  which  will  dissolve  out  the  former  before 
the  latter  is  much  affected.  The  prepai'ation  is  tlien  to  be  washed  in  water,  and 
afterwards  immersed  in  hartshorn  or  solution  of  soda,  in  order  to  neutralize  the 
remaining  acid.  Kindt. 

9.  Very  ti-ansparent  tissues  are  sometimes  rendered  visible  by  adding  a  drop  of  a 
sohition  of  chlorine  to  a  solution  of  ioduret  of  potassium.  The  tissue  then  be- 
comes light  blue,  or  yellowish,  according  to  its  nature. 

10.  Fritzche  recommends  two  parts  of  concenti'ated  sulphuric  acid  and  three  parts 
of  water  as  an  invaluable  fluid  in  the  examination  of  pollen  :  and  in  some  cases 
he  used  the  concentrated  acid  alone. 

1 1 .  Alcohol  dissolves  out  all  resinous  matters  ;  and  also  expels  air-bubbles.  In 
observing  the  currents  that  proceed  from  the  cytoblasts  in  hairs,  Mohl  directs 
the  object  to  be  dipped  for  a  moment  in  alcohol,  which  is  to  be  washed  off  again 
instantly.  This  removes  a  layer  of  air  which  adheres  tenaciously  to  the  surface 
of  the  hairs,  and  renders  observation  difficult. 

1 2.  Nothing  however  is,  for  general  purposes  of  observation,  so  well  adapted  as 
water,  except  when  parts  are  vei'y  opaque,  and  then  oil  or  oil  of  turpentine  are 
better.  Nor  ought  the  appearances  produced  by  any  of  the  re-agents  above 
mentioned  to  be  ti'usted  in  the  absence  of  a  cai'eful  comparison  of  them  in  the 
naturiil  state. 

13.  Where  very  delicate  membranes,  too  fine  and  transparent  to  be  seen  in  water, 
are  suspected  to  exist,  they  may  be  conveniently  found  by  placing  the  sUce 
between  two  plates  of  Hat  glass,  and  chaiinng  it  over  a  spirit  lamp.  This  simple 
process  was  first  recommended  by  the  Rev.  Mr.  Reade. 

1 4.  In  order  to  use  these  contrivances,  the  student  requires  a  spirit  lamp,  a  pia  • 
tinun\  capsule,  and  a  holder  for  it  when  it  is  to  be  held  over  flame. 

P.  When  it  is  desirable  to  preserve  such  slices,  or  any  other  microsco- 
pical preparations,  for  future  reference,  they  may  be  put  up  in  glass  slips, 
and  kept  in  a  cabinet. 

The  common  way  of  keeping  them  is  by  surrounding  them  with  Canada  balsam 
between  two  plates  of  glass  :  but  this  method  is  only  applicable  to  bodies  having 
considerable  opacity  :  all  firm  and  delicate  tissues  disappear  in  the  balsam.  By  far 
the  best  plan  is  that  of  Mr.  Thwaites,  whose  preparations  are  unrivalled  for  their 
extraordinary  beauty.  This  gentleman  has  favoiu-ed  me  with  the  following 
account  of  his  process  : — 

"  Rub  up  with  a  painter's  niuller  some  litharge  (which  may  be  coloured  with  lamp- 
black) with  some  thick  japanner's  gold-size,  and  put  it  as  quickly  as  possible 
on  the  glass-slips  with  a  camel-hair  pencil  ;  when  it  is  hard,  which  will  be  in  the 
course  of  a  few  days,  rub  the  upper  surface  flat  by  means  of  the  finest  emery 
upon  a  slab  of  marble. 

"  When  the  object  is  to  be  mounted,  wet  the  surface  of  the  wall  of  the  cell,  as  well 
as  the  border  of  the  piece  of  thin  glass,  which  will  be  applied  to  it,  with  a  small 
QUANTITY  of  gold  sizc  ;  then  place  the  object  in  fluid  in  the  cell,  and  place  the  thin 
glass  over  it,  being  careful  to  exclude  bubbles  of  air — press  it  down  gently  and 
put  two  or  three  coats  of  gold-size  round  the  margin  so  as  to  secure  it  from  the 
admission  of  air.  When  the  last  coat  of  gold-size  is  tolerably  hard,  it  may  be 
advantageously  covered  with  a  coat  or  two  of  sealing-wax  varnish. 

*'  When  a  rather  deep  cell  is  required,  this  may  be  made  with  marine-glue, 
which  must  be  dropped  upon  the  glass  as  you  would  sealing-wax,  and  what  is 
superfluous  cut  away  with  a  knife. 

"  The  fluid  which  I  find  to  answer  best  for  vegetable  tissues  I  make  in  the  follow- 
ing way  : — To  sixteen  parts  of  distilled  water  add  one  part  of  rectified  spirit, 
saturate  with  creosote,  and  filter  through  prepared  chalk.  The  fluid  thus  pre- 
pared to  be  mixed  with  an  equal  portion  of  camphor  water. 

"  It  requires  some  little  experience  to  know  the  proper  proportions  of  litharge  and 
gold-size  for  making  the  cells  ;  but  this  will  be  discovered  after  a  few  ti-ials. 
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The  mixture  soon  hardens;  therefore  but  little  should  be  made  at  a  time,  and 
this  be  put  on  as  expeditiously  as  possible." 
Q.  Experience  shows  tliat  the  foregoing  points  are  among  those  which 
conduce  most  to  the  student's  satisfactory  progress  ;  but  neither  they  nor 
any  others  have  real  value  in  the  absence  of 

Method,  Zeal,  and  Peuseverance. 
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N.l}, — T/w  Numbers  refer  to  the  Paragraphs. 
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Abortivk,  432 
Acha;nium,  601 
Aclilamydeous,  400 
Acids,  308 
Acotyledonous,  670 
Acrogeuous,  156 
Acrogens,  210 
Actincncbyuia,  23 
Actinic,  322 
Acuminate,  280 
Acute,  280 
Acute-angled,  226 
Adhesiveness,  9 
Adnate,  440 

Adventitious  leaf-buds,  2-t4 
i^^stivation,  362 
Air,  678 
Air-vessels,  54 
Albumen,  645 
Alburnum,  180 
Algals,  726 
Alkaline  bases,  308 
Alkaloids,  95 
Alternate,  362 
Alumina,  73 
Amentum,  375 
Ammonia,  303 
Amphitropal,  541 
Amplexicaul,  260,  281 
Ampulla,  259 
Amyloid,  74 
Anatropal,  541 
Andrceceum,  418 
Anfractuose,  448 
Angular,  275 
Annulus,  715,  731 
Anther,  419,  438 
Antheridia,  29,  700 
Anthocarpous,  593 
Antitropal,  666 
Apex,  530,  575 
Apocarpous,  482 
Apophysis,  720 
Apothecia,  724 
Araneose,  117 
Arcuate,  661 
Aril,  629 

Arrow-headed,  275 
Articulated,  1 1  7 


Articulated  transversely,  261 
Ascending,  215 
Asci,  725,  737 
Ascidiuni,  259 
Assimilating  power,  318 
Atractenchyma,  23 
Atropal,  534 

Auriculate,  215,  260,  274 
Axis,  123 

 ascending,  131 

 descending,  131 

BALAUsT-^,  620 
Bark,  181 
Base,  530,  575 
Basidia,  730 
Bassoriii,  75 
Berry,  616 
Bijugate,  278 
Bipinnate,  278 
Biserrate,  279 
Bitemate,  278 
Blue  media,  322 
Bothrenchyma,  31 
Bourgeon,  227 
Boss,  260 
Boutou,  228 
Bract,  343 
Bractlets,  343 
Bractcolae,  343 
Branched,  117 
Buds,  226 
Bulbills,  232 
Bulblets,  232 
Bulbs,  233 

Calcarate,  406 

Calccolatc,  406 
Calyptra,  718 
Calyptrate,  405 
Calyx,  395 
Cambium,  15,  196 
Campanulate,  406 
Camphor,  89 
Camptotropal,  541 
Campylotropal,  541 
Caoutchouc,  95 
Capitate,  117 
Capitulum,  376 


Capsule,  608 
Carbon,  300 
Carpel,  469,  480 
Carunculfe,  631 
Caryopsis,  604 
Caudate,  602 
Caudicle,  459 
Cauliculus,  658 
Cellular  tissue,  1 7 
Cells,  441,  472 

  tabular,  96 

Central  placenta,  488 
Centrifugal,  384 
Centripetal,  383 
Cephalium,  27 
Chalaza,  540,  642 
Channelled,  260 
Chemical  rays,  322 
Chloride  of  potassium,  318 
Chlorophyll,  87 
Chromule,  88 
Ciliated,  117 
Cinenchyma,  49,  67 
Cistome,  107 
Cladenchynia,  23 
Clavate,  117 
Cloves,  234 
Collar,  131,  657,  731 
ColpencLyma,  23 
Columella,  576,  719 
Column,  434 
Coma,  635 
Common  salt,  313 
Commissure,  576,  612 
Compound,  117,  388 

  leaf,  288 

  organs,  122 

Compressed,  226 
Cone,  622 
Conenchyma,  23 
Conical,  138 
Coniocysta,  728 
Conjugato-pinnate,  278 
Connate,  281 
Connective,  439 
Convohite,  362,  662 
Cordate,  274 
Cordate-acuminate,  274 
Cordate-ovate,  274 
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Cords,  490 
Coi-m,  217 
Corolla,  396 
Coroniform,  405 
ConiUoid,  1 33 
Corymb,  379 
Cotyledons,  654 
Coiissinct,  260 
Creeping,  215 

  root,  216 

Cremocarp,  612 
Crenate,  279 
CrencUs,  288 
Crested  areolae,  457 
Crisp,  406 
Crown,  131 
Crystals,  90 
'  rhombic,  94 

  octahedral,  94 

Cuneate,  275 

Cup,  462 

Ciipule,  611 

Curled,  279 

Cuticle,  101 

Cylindrenchyma,  23 

Cyclosis,  338 

Cylindrical  embryo,  672 

Cyme,  382 

Cysts,  54 

Cytoblast,  56 

DjEdalenchyma,  23 
Decompound,  278 
Dedoublement,  413 
Deformed,  215 
Dehisce,  578 
Dehiscence,  441 
Dehiscent,  578 
Dentate,  279 
Dextrine,  95 
Diuchyma,  267 
Diadelphous,  433 
Dicotyledonous,  669 
Dictyogens,  157 
Didynamous,  431 
Digitate,  278 
Dilated,  405 
Dimerous,  361 
Diploe,  267 
Disciform,  163 
Disk,  461 
Dissepiments,  503 
Divergent,  440,  662 
Dorsal  sutnre,  577 
Dotted  ducts,  31 
Double,  405,  602 
Drupe,  600 
Ducts,  44 

  closed,  46 

  annular,  46 

  reticulated,  46 

  scalariform,  46 

  broken,  46 

Duplicato-dentate,  279 

Elasticity,  10 


Elementary  organs,  1 7 
Eniarginate,  280 
Embryo,  126,  650 
buds,  247 


Endocarp,  573 
Endochrome,  63 
Endogenous,  156 
Endogens,  199 
Endophlceum,  182,  186 
Endopleura,  637 
Endorliizal,  686 
Endothecium,  458 
Entire,  279 
Epicarp,  573 
Epidermis,  96,  182 

use  of,  103 


Epigynous,  430 
Ejiiphloeum,  182,  184 
Epij)hyllous,  367 
Eta;rio,  615 
Etiolated,  324 
Evergreens,  290 
Eccentrical,  661 
Excrementitious    matter  of 

plants,  325 
Exogens,  158 
Exogenous,  156 
Exorhizal,  686 
Exostome,  542 
Expansion,  order  of,  363 
Extensibility,  1 1 
Extine,  454 
Extra-axillary,  867 
Extrorse,  445 
Exintine,  454 

Facette,  157 

Fall  of  the  leaf,  290 

False-bark,  203 

 anthers,  700 

 pistils,  700 

stomates,  112 


Fasciculate,  138,  140 
Ferns,  713 
Fertilisation,  547 
Fibro-cellular  tissue,  26 
Fibro-vascular,  160 

 bundles,  201 

Fig,  624 

Filaments,  419,  433 
Fissiparous  development,  59 
Flat,  475,  602 
Floral  envelopes,  341,  392 

  leaf,  343 

Flow  of  the  sap,  339 
Flower-buds,  228,  340 
Flowerlcss  plants,  693 
Foliaceous,  215,  662 
Foliola,  277 
Follicle,  996 
Food  of  plants,  294 
Foramen,  542 
Forked,  433 

Forms  of  innorcsccncc,  3<63 
Fovilla,  453 
Fruit,  564 


Fungals,  729,710 
Fungous,  662 
Funiculus,  490,  530,  628 
Funnel-shaped,  406 

Galbulus,  622 
Galeate,  405 
Gamopetalous,  406 
Gamosepalous,  405 
Gemmation,  292 
Gcmmule,  655 
General  motion,  329,  332 
Germination,  673,  677 
Gland,  611 

Glandulai- hairs,  115,  117 
Glochidiate,  117 
Glumes,  350 
Gongyli,  728 
Granula,  728 
Gum,  95 
Gynandrous,  434 
Gynobase,  521 
Gynoeceum,  468 
Gynophore,  481 

Hairs,  113 
Half-terete,  226 
Hastate,  275 
Heart- wood,  179 
Heat,  678 

rays,  322 


Heliacal,  661 
Heterotropous,  667 
Hilum,  83,  663 
Horizontal,  506 
Hybrids,  550 
Hydrogen,  301 
Hygrometrical  quality,  13 
Hymenium,  731 
Hypha,  728 
Hypog)'nous,  428 

Imbricate,  362 
Indehiscent,  578 
Induplicate,  862 
Indusium,  713 
Inenchyma,  26 
Inferior,  405,  519,  520 
Inflated,  260 
Inflorescence,  362 
Innate,  440 

Intercellular  passages,  21 
substance,  15 


Internodes,  222 
Interruptedly  pinnate,  278 
Inline,  454 
Iiitextine,  454 
Introrse,  445 
Inverted,  661 
Involuci-e,  346 
Iron,  73 
Irregular,  408 
Irritability,  12 

Jelly,  75 
Jointed,  260 
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Labellum,  417 
Labiate,  406 
Lamina,  254,  262,  288 
Lanceolate,  274 
Latex,  52 

Laticiferous  tissue,  49 
Leaf,  simple,  272 
Leaf-buds,  125,  227 

 normal,  237 

Leafless,  215 
Leaflets,  277 
Leaves,  248,  288 
Legume,  597 
Lenticular,  662,  672 
Lepides,  119 
Liber,  182 
Lichens,  724 
Light,  317 

  rays,  322 

Limb,  402 
Lime,  73 
Lobes,  439 
Loculicidal,  532 
Lomentaceous,  599 
Ijycotropal,  541 
Lymphatic  hairs,  114,  116 
Lyrate,  278 

Magnesia,  73 
Marginiil  placenta,  486 
Medullary  ])lates,  192 

  sheath,  40,  1G5 

 system,  131 

Memhranous,  475 
Merenchyma,  23 
Mericarps,  612 
Merismatic  development,  55 
Mesophloeum,  182,  184 
Mesophyllum,  267 
Mesosperm,  637 
Micropyle,  638 
Midrib,  266 
Moisture,  673 
Monadelphous,  433 
Moniliform,  117,  138,  140 
Monocotyledonous,  668 
Monopetalous,  406 
Monophyllous,  405 
Monosepalous,  405 
Motion  of  fluids,  328 
Mucronate,  280 
Multangular,  226 
Multiple,  591 
Muriform,  23 

 cellular  tissue,  192 

Mushroom-shaped,  672 
Mycelia,  733 

Naked,  400 
Nectary,  415,  417,  465 
Nervures,  266 
Nitrate  of  potash,  313 
Nitrogen,  302 
Nodes,  221 
Nodose,  138 
Nucleal  vesicles,  62 


Nuclei,  62 

Nucleus,  56,  531,  725 
Nuculanium,  613 
Nut,  611 

Oblique,  274,  405 
Oblong,  274,  456 
Obscurely  triquetrous,  226 
Obtuse,  280 

 angled,  226 

Octangular,  226 
Oil,  89 

One-lipped,  407 
Operculum,  718 
Opposite  the  leaves  (inflores- 
cence), 367 
Orange,  617 
Orbicular,  274 
Order  of  expansion,  363 
Orthotropous,  534,  665 
Oval,  274 

Ovary,  470,  472,  527 
Ovate,  274 
Ovenchyma,  23 
Ovule,  472,  480,  526 

Pale.e,  348,  350 
Paleaceous,  602 
Palmate,  276 
Panduriform,  276 
Panicle,  380 
Papilionaceous,  406,  410 
Pappose,  602 
Pappus,  398 
Parallel,  440 
Paraphyses,  701 
Parasites,  141 
Parenchym.a,  1 7,  23 
Partial  motion,  329 
Parietal,  510 
Pectin,  75 
Pedate,  278 
Pedicel,  354 
Peduncle,  353 
Peltate,  118 
Pentamerous,  361 
Pepo,  619 
Perianth,  399 
Pericarp,  573 
Peridiolum,  72; 
Perigone,  399 
Perigynous,  429 
Perisperm,  645 
Peristome,  719 
Petiole,  254,  255 
Petiolar,  367 
Pflanzengallerte,  75 
Phosphate,  308' 
Phosphorus,  73 
Phosphoric  acid.  313 
Phragmata,  516 
Phycomater,  728 
Phyllodium,  258 
Pileorhiza,  139 
Pileus,  731 
Pine-apple,  623 


Pinnate,  278 
Pinnatifid,  276 
Pistil,  467 
Pistillidium,  700 
Pitcher,  259 
Pith,  159 
Pitted  tissue,  31 
Placentiform,  138 
Piano-compressed,  226 
Pleurenchyma,  32 

•  •  common,  35 

Plicative,  362 
Plumose,  602 
Plumule,  655,  672 
Podosperm,  530 
Pollen,  438,  452 

  tubes,  555 

Polyadel])hous,  433 
Polygonal,  456 
Polypctalous,  406 
Polysepalous,  405 
Pome,  618 
Pores,  443 
Porosity,  31 
Potash,  73 
Prickles,  120,  225 
Primine,  562 
Prismenchyma,  23 
Praefloration,  362 
Proper  vessels,  49 
Prosenchyma,  23,  32 
Protoplasm,  30,  68 
Pulp,  17 
Putamen,  573 

Quadrangular,  226 
Quadrilateral,  226 
Quincuncial,  362 
Quinquangular,  226 
Quinquelateral,  226 

Raceme,  371 
Rachis,  354 
Radicle,  656 
Ramentaceous,  117 
Raphe,  538,  639 
Raphides,  90 

 acicular,  90,  94 

  cubical,  90 

  prismatical,  90 

  conglomerate,  90,  94 

Receptacle,  378,  521 
Red  media,  322 
Regular  leaf  buds,  237 
Reniform,  274 
Replum,  598 
Reservoirs  of  oil,  54 
Resinous  matter,  89 
Retuse,  280 
Rhizome,  216 
Ribs,  266 
Ringent,  405,  406 
Root,  134 
Rostrate,  602  * 
Rotation,  330 
Roundish  oblong,  274 
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Ruminated,  G17 
Sacs,  532 

S;ic  of  the  amnios,  546 
Sagittate,  275 
Salt,  common,  31  3 
Salts  of  iron,  313 

 of  copper,  313 

Sarcocarp,  573 
Scabrous,  117 
Scales,  354 
Scaly  bulbs,  233 

  root,  219 

Scars,  213 

Sclerogen,  30,  71 

Scutate,  117 

Secretions  of  plants,  294 

Secreting  power  of  plants,  327 

Secundine,  532 

Seed,  625 

Semianatropal,  541 

Semiterete,  6C2 

Sepals,  405 

Septate,  117 

Septicidal,  580 

Septifragal,  588 

Serrate,  279 

Seta,  718 

Setaceous,  117 

Seven-lobed,  276 

Sexes,  341 

Sheathing,  260 

Shields,  724 

Silica,  73 

Siliqua,  609 

Silicula,  610 

Silvergi-ain,  192 

Simple,  117,  388,591 

Sinuated,  276 

Sinuous,  448 

Soda,  73 

Solitary,  369 

  and  axillary,  370 

Sori,  713 
Spadix,  374 
Spathe,  345 
Spawn,  733 

Spemiatic  anim.alcules,  29 
Spermoderm,  637 
Spha;renchyma,  23 
Spherical,  456 
Spheroidal,  .662 

  cellular  tissue,  23 

Spike,  372 
Spine,  224 


Spinescent,  260 
Spinv,  405 
Spiral,  661 

 vessels,  38 

 threads,  66 

Spongelets,  138 
Spongioles,  138 
Sporangia,  728 
Sporidia,  728 
Spore-cases,  713 
Spores,  125,  696,  713 
Spurious  dissepiments,  514 
Stamens,  418 
Starch,  76 

 grains,  81 

Stellate,  1 1  7 
Stem,  142 
Stipcl,  288 
Stipes,  731 

Stipules,  254,  283,  2;!5 
Stomatcs,  105 

  function  of.  111 

Straight,  661 
Strangulated,  117 
Strophiola;,  631 
Struma,  260,  720 
Strumose,  433 
Stupose,  433 
Succulent,  215 
Sugar,  95 
Sulphur,  73 
Sulphuric  acid,  313 
Sulphate  of  potash,  313 
Superior,  405 
Supervolutive,  302 
Suspensor,  560,  659 
Suture,  577 
Syngeuesious,  451 

Tannin,  95 
Taper,  260 
Teeth,  288 
Tendril,  391 
Terete,  226 
Terminal,  367,  369 

 bud,  209 

Ternate,  278 
Testa,  634,  637 
Testiculate,  138 
Teti-amerous,  363 
Tetradynamous,  431 
Tetraquetrous,  226 
Thallogens,  156,  214 
Thallus,  724 
Tbeca,  713 


Thyrsc,  381 

Tissue,  6 

 pitted,  31 

 tubular,  6'o 

Toothed,  433 
Torus,  463,  521 
Trachenchyma,  37 
Transvei-se,  584,  661 
Triangular,  226,  276,  456 
Tridentate,  279 
Trilateral,  2^6 
Trimerous,  361 
Tripinnate,  278 
Ti'iquetrous,  226 
Tritcrnate,  278 
Truncate,  280,  602 
Tube,  402 
Tubercular,  138 
Tuberous,  138,  140 
Turpentine  vessels,  54 
Two-edged,  226 
Two-lipped,  407 

Umbf.l,  376 
Umbilicus,  633 
Unilateral,  661 
Unguiculate,  411 
Unguis,  411 
Unlining,  413 
Unsymmetrical,  409 
Urn,  718 

 mosses,  718 

Utricle,  605 

Valvate,  362 
Valves,  441,  578 
Vascular  tissue,  37 
Vasifomi  tissue,  31 
Ventral  suture,  577 
Vermicular,  661 
Vernation,  247,  292 
Versatile,  440 
Vertical,  506 
Vesicate,  405 
Vexillary,  362 
Vitality,'  14 
Vitclhis,  652 
Volva,  731 

Wax,  89 

Wedge-shaped,  275 
Winged,  260 
Woody  tissue,  32 

Yellow  Media,  322 

Zkllkngfwkrf,  17 


PART  II. 


GLOSSARY  OF  TECHNICAL  TERMS. 


OF  BOTANICAL  TERMS. 


It  has  been  said  by  a  modern  writer  that  the  language  of  Botanists  is  a 
pattern  for  imitation,  because  it  shows  how  it  is  possible  to  invent  technical 
terms  with  such  a  precise  signification,  that  any  imaginable  variety  of  form, 
or  other  attribute,  may  be  brought  before  the  mind  with  as  much  accuracy,  by 
mere  words,  as  by  a  pictorial  representation.  Although  there  is  some  truth 
in  this  observation,  it  nevertheless  requires  considerable  qualification,  for  if 
their  technical  terms  do  on  the  one  hand  communicate  very  considerable 
precision  to  the  language  of  Botanists,  it  also  introduces  an  amount  of  confu- 
sion, which  should  be  anything  rather  than  a  subject  of  approbation. 

The  truth  is  this.  The  language  of  Botany  was,  when  Linuceus  left  it, 
admirably  suited  to  the  demands  then  made  upon  it ;  and  we  may  be  per- 
mitted to  add,  that  if  the  scientific  dictatorship  which  he  exercised,  had  been 
seized  by  a  successor  capable  of  maintaining  his  authority,  it  would,  perhaps, 
have  lost  none  of  its  excellence.  But  the  wants  of  science  increased  with 
its  progress  ;  as  new  organs  were  distinguished,  new  substantives  were 
wanted  to  express  them  ;  as  new  distinctions  were  pointed  out,  fresh  adjec- 
tives swelled  the  Botanical  Glossary  ;  and  as  observers  multiplied,  each 
seems  to  have  striven  to  exhibit  a  greater  degree  of  precision  than  his 
predecessor,  or  contemporary.  In  addition  to  this,  science  struggled 
singly  here  and  there,  through  the  long  wars,  engendered  by  the  ambition 
of  the  modern  Attila  ;  men  worked  alone  ;  each  nation  or  community 
studied  for  itself,  thought  for  itself,  and  wrote  for  itself,  and  hence 
half  a  dozen  names  were  proposed  in  different  places  to  express  the  same 
idea.  In  short,  from  one  cause  or  another,  whether  accident,  ignorance, 
pedantry,  over-fastidiousness,  vanity  or  carelessness,  the  language  of  Botany 
is  marvellously  in  want  of  reformation. 

La  Nomenclature  de  la  Mycologie  est  un  veritable  Chaos,  says  Leveille  ; 
an  observation  that  might  have  been  extended,  with  justice,  to  the  whole 
of  Cryptogamic  Botany.  In  the  division  of  Mycology,  above  forty  diff'erent 
names  are  given  to  the  spore-case  ;  and  what  is  wors^,  the  very  same 
name  is  given  to  essentially  ditferent  organs,  as  is  the  case  with  the  word 
Receptacle,  which  is  applied  indifi'erently  to  modifications  of  the  hymcnium, 
perithecium,  spore-case,  pores,  <fec.  Above  a  dozen  diff'erent  names  are 
given  to  the  shields  of  Lichens,  although  there  are  no  distinctions  among 
them  beyond  such  as  well-devised  adjectives  would  have  abundantly  ex- 
pressed.   These  facts  will  be  suflSciently  shown  in  the  following  pages. 
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OF  BOTANICAL  TERMS. 


Writers  of  another  class  imagine  that  they  acquire  precision  hy  substituting 
new  words  for  old  ones,  as  Count  de  Tristan  with  his  Hegemon,  Aphrostase, 
and  Cunix  ;  Wallroth  and  Kutzing,  in  their  unexampled  innovations  among 
Lichens  and  Algals.  It  is  difficult  to  avoid  speaking  harshly  of  the  Botanists 
who  invariably  propose  special  and  strange  names  for  every  trifling  modifica- 
tion of  structure,  in  the  vain  hope  of  giving  an  impossible  precision  to  the 
language  employed  in  speaking  of  objects  which  have  httle  precision  in  their 
nature.  Add  to  the  evils  produced  by  these  numerous  writers,  the  phraseology 
of  those  who  delight  in  Avords  like  Stdechorrliiphysia  to  express  the  monstrous 
curvature  of  a  stem,  in  Tergispcrmoiis  '  as  a  substitute  for  Dorsiferous,  in 
Tdbacinus,  to  indicate  a  colour  like  that  of  tobacco  !  and  it  will  be  manifest 
that  the  task  of  preparing  a  Glossary  of  Botanical  terms,  is  anything  rather 
than  a  labour  of  love. 

In  fact  a  complete  Glossary  would  involve  an  expenditure  of  time,  which  I 
should  think  very  ill-spent.  Nor  is  it  necessary  ;  for  the  barbarisms  to 
which  allusion  has  thus  been  inevitably  made,  are  not  in  general  use.  They 
have  in  many  cases  been  born  and  died  in  the  arms  of  their  parents.  Most 
Botanists  repudiate  them.  What  I  have  endeavoured  to  accomplish  has 
been  a  brief  but  exact  definition  of  the  true  meaning  of  all  those  words, 
which  are  or  have  been  either  in  common  use,  or  are  likely  to  occur  in 
works  wherein  they  are  not  explained.  It  has  also  appeared  unadvisable 
to  introduce  mere  Latin  and  Greek  words,  Avhich  have  no  technical  meaning, 
but  are  used  in  Botany  as  in  common  language  ;  to  this  class  belong  num- 
berless words  invented  by  Botanists  for  the  names  of  species,  such,  for 
example,  as  CMorochrous,  which  means  green-skinned,  Hwmantlius,  or 
blood-red-flowered,  and  the  like.  Their  number  is  infinite,  and  their 
meaning  obvious  ;  and  if  such  words  were  to  be  admitted,  a  Glossary  would 
become  a  Dictionary. 

There  is  also  employed  in  this  science  a  class  of  compound  words  which 
are  only  occasionally  alluded  to  in  the  following  Glossary.  They  are  formed 
when  terms  having  difi'erent  meanings  are  combined  in  order  to  express 
some  quality  which  is  intermediate  between  those  which  the  separate  terms 
denote.  Thus,  Ovaie-lanceolate  signifies  a  form  which  is  too  long  for  ovate, 
two  broad  at  the  base  for  lanceolate,  but  between  the  two.  Viridi-luteiis 
again,  is  neither  green  nor  yellow,  but  yellow  with  a  green  tinge,  just  as 
Luteo-viridis  is  green  with  a  yellow  tinge.  These  compound  woi'ds  have 
not  however  been  wholly  excluded ;  on  the  contrary,  such  as  do  not  ob- 
viously explain  themselves  have  been  introduced. 

In  short,  my  object  in  this  Glossary,  as  in  all  the  remainder  of  this  volume, 
has  been  to  meet  the  wants  of  students,  with  the  utmost  economy  of  their 
money  and  time ;  and  if  they  will  only  point  out  to  me  any  omissions,  or 
defects,  or  points  that  can  be  improved  with  reference  to  their  purposes,  I 
promise  to  give  them  the  most  careful  attention  in  a  future  edition.  With- 
out such  assistance,  a  good  Glossary  Avill  never  be  prepared,  because  those 
who  are  most  familiar  with  technicalities  are  the  last  to  discover  which 
they  are. 


A  GLOSSAEY 


OF  THE 

PRINCIPAL  ENGLISH,  LATIN,  AND  LATINIZKT)  TECHNICAL  TERMS 

EMPLOYED  IN  BOTANY  * 


N.B  — i  indicates  that  a  word  is  obsolete,  or  objectionable,  or  rarely  used  in  the  sense  given.  SB. 
refers  to  the  cuts  of  School  Botany,  EB.  to  these  Elements,  and  VK.  to  the  Vegetable  Kingdom. 


A. — In  Greek  compounds — a  negative,  or  the 
absence    of  something  ;   as  apetalous, 
having  no  petals,  &c. 
Abbreviations. — Signs  to  express  particular 
attributes.    The  following  are  those  com- 
monly employed.     <J  —male  ;    $  =fc- 
male ;  0  =ihermaphrodite,  or  bisexual ;  ^  - 
0-^=  polygamous;    <?  ?  =  dioecious  ; 
^  -  ?  =moncEcious;  $-0-^  =rtriceciou8 ; 
©or  O— annual;   ©  or  ^—biennial; 
It  rrperennial ;    T?  —a.  tree  or  shrub ; 
00— an  indefinite  and  considerable  num- 
ber of  anything;  !  placed  after  a  person's 
name  indicates  that  an  authentic  specimen 
from  that  person  has  been  seen  ;  *  at  the 
end  of  a  citation  denotes  that  a  plant  is 
fully  described  in  the  place  referred  to  ; 
F.v.=seen  alive;  v.s.rzseen  in  a  dried 
state  ;  v.c.=:seen  cultivated  ;  v.sp.— seen 
wld  ;  '  "     When  these  signs  are  placed 
after  a  number,  they  express  a  foot,  an 
inch,  or  a  line  respectively ;  thus,  5'= 
5  feet ;  5"=5  inches  ;  and  5"'=r5  lines. 
Many  others  are  also  employed  by  various 
writers,  but  they  are  not  worth  repeating, 
as   they  are   usually  explained  in  the 
works  wherein  they  appear. 
Abeii'ant. — Something   which    differs  from 
customary  structure  ;  a  group  of  plants 
which  stands  intermediate,  as  it  were, 
between  two  other  groups ;  e.g.,  Fume- 
worts  are  by  some  regarded  as  an  aber- 
rant group  of  Poppyworts. 
Abnormal. — Contrary   to   usual  structure. 
Stamens  standing  opposite  to  petals,  and 
nowhere  else,  as  in  Rhamnads,  are  abnor- 
mal ;  it  being  usual  for  stamens  to  be 
alternate  with  petals  if  equal  to  them  in 
number. 


Aboriginal. — Original  in  the  strictest  sense; 
a  term  usually  applied  to  the  natives  of 
a  place,  whether  animals  or  plants. 

A  bortion. — The  non-formation  of  a  part  which 
theoretically  should  be  present ;  also  an 
incomplete  formation. 

Abortive. — Imperfectly  developed  ;  as  abor- 
tive stamens,  which  consist  of  a  filament 
only;  abortive  petals,  which  are  mere 
bristles. 

Abrtipt. — Suddenly  terminating  ;  as  abruptly 
pinnated,  when  several  pairs  of  leaflets  are 
formed  without  any  intermediate  one 
at  the  end. 

Absolute. — A  term  employed  in  opposition  to 
relative  ;  itmay  be  regarded  as  equivalent 
to  actual.  The  absolute  direction  of  tlie 
embryo  of  a  seed  may  be  inverted,  but 
it  may  be  erect  with  reference  to  the 
seed-vessel,  (i.) 


I. 

X  Acalicalis. — Having  no  calyx.  Also  having 
no  adhesion  to  the  calyx,  in  which  case 
it  is  the  same  as  hypog)'nou8. 

X  Acanthon. — See  Spine. 

X  Acanihophorus. — Covered  with  spines,  or 
prickly.    Same  as  aculeatus  (VK,  457). 

Acaulis. — Having  a  very  short  stem.  Theo- 
retically, a  plant  without  a  stem  cannot 
exist,  unless  it  is  a  mere  vesicle. 


*  Exclusive  of  proper  or  systematical  names,  for  which  the  reader  is  refeiTed  to  tlie  Vegetable 
Kingdom  and  its  Index. 
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AC— ADH. 


Accessory. — Sometliing  additional  ;  not  usu- 
ally present. 

J  ^ccjsiw  — When  the  end  of  anything  has 
an  acute  sinus  between  two  rounded 
angles. 

m 

II. 

Accrescens. — Growing  larger  after  flowering. 
The  calyx  of  Melanoihoia,  which  is  small 
and  green  when  in  flower,  becomes 
large  and  leafy  when  the  fruit  is  ripe,  and 
is  an  accrescent  calyx. 

Aca-ete. — Fastened  to  another  body,  and 
growing  with  it.    D.  C. 

Accumbent. — Lying  ag.ainst  anything,  in  dis- 
tinction to  incumbent,  or  lying  upon 
(VK.  246,  17). 

A  centum. — See  AclicBnlum. 

X  Acephalus. — Headless.  A  name  used  by 
Mirbel,  for  seed-vessels  which  are  not 
terminated  by  a  style,  as  in  Labiates. 

X  Acerellatus. — Terminated  by  a  very  small, 
not  very  sharp  point. 

Acerosus. — Needle-shaped.  The  leaves  of 
Heaths  and  Pine  trees  (SB.  221). 

X  Acetabuleus. — See  Acetabuliformis. 

Acetabulum. — The  receptacle  of  certain  Fun- 
gals. 

Acetabuliformis. — Saucer-shaped. 

Aceus. — A  termination  expressing  a  resem- 
blance to  the  thing  whose  name  it  ter- 
minates ;  foliaceus=]ca,^ike,  of  the  tex- 
ture of  a  leaf  or  folium. 

Achceniwn. — Any  small,  brittle,  seed-like 
fruit,  such  as  Linnaeus  called  a  naked 
seed.  Strictly,  it  should  be  confined  to 
such  fruits  as  those  of  the  Rose  or 
Strawberry,  which  are  also  one-seeded 
and  superior. 

X  A  chroos. — Colourless. 

Achlamydeous. — Having  no  floral  envelopes 
whatever. 

Acicula. — A  bristle.  The  bristle-like  abor- 
tive flower  of  a  grass.  {Hi.) 


III. 


AciculcB. — Tooth-like  extensions  which  cover 
the  fructiferous  face  of  a  distinct  or  mem- 
branous pileus  among  Fungals. 

Acicular. — Shaped  like  a  needle. 

XAciculated. — Marked  by  fine  impressed 
lines,  as  if  produced  by  the  point  of  a 
needle. 

Acies. — The  edge  of  anything.  The  angles 
of  certain  stems. 

A  cinaciformis. — Scymetar-shaped.  Curved, 
rounded  towards  the  point;  thick  on  the 
straighter  side,  thin  on  the  convexity. 

Acimis. — A  bunch  of  fleshy  fruits  :  as  of  cur- 


rants or  gi-apes.     Now  confined  to  the 

berries  of  such  hunches. 
Acoti/ledo7ioits.—Biiving  no  cotyledons,  as  in 

Cuscuta  (VK.  444,  5).    But  usually 

applied  to  what  are  now  called  spores, 

which    were    formerly    thought  to  be 

embiyos  without  cotyledons. 
Acramphibnja.—Flants  that  grow  both  at 

the  po  ut  and  along  the  sides,  as  Endogens 

and  Exogens. 
Acrobrya.—Vhuts  that  grow  at  the  point 

only,  as  all  Acrogcns  having  a  distinct 

axis. 

Acrogymius.—Iia.\\ng  an  elastic  ring  at  the 

point  (VK.  60,  1). 
XAcrosarcum.—A  berry;  a  succulent  fruit, 

containing  many  seeds,  and  not  furnished 

with  a  hard  lining  or  coating  ;  a  currant, 

a  grape. 

Acrospire. — The  first  leaves  that  appear  when 
corn  sprouts,  {iv.) 


w 

IV. 

Aculeatus. — Armed  with  aculei  (SB.  80). 

Aculeolatus . — Armed  with  small  aculei. 

Aculeus. — A  prickle  ;  conical  elevation  of 
the  skin  of  a  plant,  becoming  hard  and 
shai-p-pointed  (SB.  80). 

Acumen. — An  acute  terminal  angle. 

Acuminato-sen'atus. — When  saw- toothings  or 
serratures  are  much  tapered  to  a  point. 

Acuminaliis. — Extended  into  an  acute  ter- 
minal angle ;  thii'  word  is  confined  to 
considerable  extension  (EB.  118  b). 

X  Acuminose. — A  flat  extension  into  an  acute 
terminal  angle. 

A  cute. — Sharp-pointed. 

Acute-angled. — Sharp-angled.  A  term  gene- 
rally applied  to  angular  stems,  and  op- 
posed to  round  or  obtuse-angled. 

XAdduce7itia  (vasa). — The  spiral  threads  of 
spiral  vessels,  which  threads  were  thought 
by  Hedwig  to  be  sap-vessels. 

X  A  dductores. — A  name  given  by  Hedwig  to 
the  Pistillidia. 

Adelphia.  —  A  fraternity  —  a  collection  of 
stamens.  Monadelphia—on&  such  col- 
lection, as  in  Malva  (SB.  108, 1) ;  DiadeU 
phia  —  two  such  collections,  as  in  some 
leguminous  plants  (EB.  169  p),and  so  on. 

Aden. — In  Greek  compounds,  signifies  a  gland 
or  tubercle. 

Adherent. — Strictly  signifies  sticking  to  any- 
thing, but  it  is  more  commonly  employed 
in  the  sense  of  adnate.  An  adherent 
ovary  —  an  ovary  adnate  to  the  tube  of 
a  calyx. 

Adhesion. — See  Adherent. 
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Ailiscalis, — Not  having  a  disk. 

X  Adligans. — Holding  fast  or  binding  downi 
one  thing  to  another;  as  the  roots  which 
bind  the  ivy  to  the  object  it  touches. 

X  Admotivus. — When  in  germination  the  al- 
bumen holds  fast  to  the  cotyledon  and 
remains  attached  to  its  sheath,  such  albu- 
men was  called  Admotive  by  Richard. 

X  A  dminiculwn. — Any  sort  of  organ  supposed 
to  be  unnecessary  to  a  plant,  such  as  a 
stipule,  a  bract,  a  petiole,  &c. 

X  Adnascens. — A  small  or  secondary  bulb — 
such  us  the  Clove  of  Garlic,  (v.) 


Adnatus. — Grown  to  anything  by  the  whole 

surface;  when  an  ovary  is  united  to  the 

side  of  a  calyx  it  is  adnate. 
XAdnexics. — Same  as  Adnatus, 
Ad'pressus. — Brought  into  close  contact  with 

anything  without  adhering. 
Adpressoserratus.  —  When    serratures  are 

pressed  close  to  the  edge  of  the  body  to 

which  they  belong,  {vi.) 


VI. 

Adscendens. — When  a  stem  is  at  first  hori- 
zontal, and  afterwards  curves  gradually  up 
wards  into  a  vertical  position  (SB.  172) 

X  Adscensus. — An  old  name  for  the  stem,  or 
ascending  axis. 

X  Adsurgem. — Same  as  Adscendens. 

X  Adversus. — Opposite  to  a  place  or  thing. 
Usually  expressed  by  oppositus. 

^qualis.^^ot  only  signifies  equality  or 
similarity  in  size,  but  it  is  also  used  in 
the  sense  of  uniformity;  thus,  umbella 
ffiqu.alis  is  an  umbel  of  which  the  florets 
are  all  alike. 

uEqucdivenimn. — When  the  veins  are  all  of 
the  same  degree  of  distinctness. 

XJEquatus. — Even;  the  reverse  of  uneven; 
applied  to  surface  only. 

jEqtiilaterm. — Equal-sided;  applied  to  leaves, 
&c.,  when  one  side  is  of  the  same  form 
and  size  as  the  other.  The  reverse  of 
oblique. 


jEquhnagnus. — Equal-sized. 
Aiirocystce. — The  air-cells  of  Algals. 
Aerophytes. — Plants  growing  wholly  in  the 
air  ;   such  as   epiphytal  Orchids,  many 
Lichens,  Bromclworts,  &c. 
'Ertiginosus. — Verdigris-coloured. 
jSstivalis. — Of  or  belonging  to  the  summer. 
jEstivatio — The  manner  in  which  the  parts 
of  a  flower  are  folded  up  before  the  flower 
expands  (EB.  1 35). 
jEtheos. — (In  composition)  Anomalous,  un- 
usual. 

X-^ilierexis. — Native  of  the  air ;  the  same  as 
aerial. 

Affinity. — Is  a  term  in  systematic  botany  sig- 
nifying, that  one  thing  resembles  another 
in  the  principal  part  of  its  structure,  as 
Crowfoots  and  Poppyworts. 

XAgenim. — Neuter ;  not  being  of  either  sex. 

X  Adelome. — Albunnun. 

X  Aggedula. — The  sporangium  of  certain  Uni- 
Mosses.  The  reproductive  cases  of  Puo 
cinia. 

Agglomerate. — Heaped  up  ;  as  the  stamens  in 
Anona  and  Magnolia,  or  the  male  flowers 
in  a  Pine  tree. 

Agglutinate. — Glued  together;  as  grains  of 
pollen  in  Asclepiads  and  Orchids. 

Aggregate. — Several  things  collected  together 
into  one  body ;  as  the  Acha;nia  in  the 
fruit  of  a  Strawberry ;  the  flowers  of 
Cuscuta.  (vii.) 


VII. 


X  Agynanus. — Said  of  monstro\is  flowers  in 
which  the  stamens  are  converted  into 
leaves,  and  the  pistils  are  missing. 

XAgynicus. — Said  of  stamens  which  do  not 
contract  any  adhesion  with  the  ovary. 
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Aima. — In  Greek  compounds  —  Blood-co- 
loured ;  properly,  hceina;  as  hseuiato- 
sperma,  a  seed  the  colour  of  blood. 

Ahena,  Akenium. — Sec  Achcenium. 

Ala. — Formerly  an  axil,  but  not  now  em- 
ployed in  that  sense.  One  of  the  lateral 
petals  of  a  papilionaceous  flower.  A 
membranous  expansion  of  any  kind  ;  as 
round  the  seed  of  a  Bignoniad  (VK.  455, 
3);  from  the  summit  (VK.  '277d)  or 
the  side  of  a  seed-vessel  (VK.  515,  2, 
SB.  110). 

Alabastrws. — A  flower-bud. 

XAlaris. — An  obsolete  term  for  axillaris. 

Alatas. — Furnished  with  a  membranous  or 
thin  wing  or  expansion.    Sec  Ala. 

Alatepinnatus. — When  the  common  petiole 
of  a  pinnated  leaf  has  a  winged  margin. 
(viii.) 


VIIL 

A  Ibedo. — Whiteness. 
Albescens,    Albicans. — Wliitish  ;  a  colour 
fiiding  or  changing  to  white. 

Albidus. — Dirty  M'hite. 

Albinism. — A  disease  producing  whiteness. 

Albumd/i. — Tlie  matter  that  is  interposed  be- 
tween the  skin  of  a  seed  and  the  embryOj 
or  the  vitellus  if  there  is  one.  Matter 
deposited  in  the  cells  of  the  nucleus 
during  the  growth  of  the  seed. 

Alburninous. —  Furnished  with  albumen 
when  perfectly  ripe.  A  term  exclusively 
applied  to  seeds. 

Alburnum,  J  Alburna. — The  white  wood  of 
a  tree  ;  the  younger  wood,  not  choked  up 
by  sedimentary  deposit,  and  therefore 
permeable  to  fluids. 

Alburnitas. — A  tendency  to  remain  like  al- 
burnum. A  disease  of  trees,  when  white 
rings  of  wood  are  interposed  among  heart- 
wood. 

XAIepidotus. — Destitute  of  lepidcs  or  scurfs. 
t  Alyinus. — Resembling  a  capillary  Algal. 
Alliaceus. — Having  the  smell  of  garlic. 
XAlimonia. — An  old  word  for  the  crude  or 

ascending  sap. 
Alis. — A  termination  indicative  of  belonging 

to  a  thing;  thus,  radicalis  means  of,  or 

belonging  to,  a  radix  or  root. 


XAllagos. — In  Greek  compounds = Alternate  ; 
thus  allagophyllous  is  alternate-leaved. 

AUagostcmon. — When  stamens  are  attached 
alternately  to  the  petals  and  the  torus. 

Alternate, — Placed  on  opposite  sides  of  an 
axis  on  a  different  line,  as  in  alternate 
leaves  (SB.  36).  Placed  between  other 
bodies  of  the  same  or  different  whorls,  as 
in  an  Umbellifcr,  where  the  stamens  are 
alternate  with,  that  is,  between  the 
petals  (SB.  135). 

Altenuilive. — A  term  of  a?stivation,  when  of 
the  pieces  of  a  flower,  being  in  two  rows, 
the  inner  is  so  covered  by  the  outer  that 
each  exterior  piece  overlaps  half  two  of 
the  interior  row  (EB.  135  1). 

X  Alutacev^. — Leathery;  having  the  texture 
of  leather  ;  the  same  as  coriaceous. 

Alveola. — A  socket. 

AlveolcB. — The  pores  of  some  Fungals  and  the 
perithecium  of  others. 

Alveolaris,  Alveolatus. — Sockctted,  honey- 
combed ;  when  a  flat  surface  is  excavated 
into  very  conspicuous  cavities,  as  in  the 
receptacles  of  many  Composites.  (tVc.) 


Algologia. — That  part  of  Botany  which  treats 
of  Algals. 

XAmalthca. — A  crowd  of  achania,  as  in  Ra- 
nunculus (VK.  298,  bis.  2). 
Amentum. — A  catkin.    A  deciduous  spike 
of  unisexual  apetalous  flowers,  (x.) 


A  mbigcnus.—\\h<in  a  part  is  of  one  nature  on 
one  side,  and  of  another  nature  on  the 
other  Bide,  as  in  the  sepal  of  a  Nymphata, 
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which  is  green  exteriorly  and  white  in- 
teriorly. 

X  A  mbl(juijioinis. — Applied  by  Cassini  to 
flowers  of  an  indeterminate  form. 

Amhitus.~T\ic  outline  of  any  flat  body; 
the  figure  represented  by  its  edges. 

t  A  mbrosiacus.—A  smell  like  that  of  musk. 

J  Ambipai-us. — A  term  used  to  distinguish 
such  buds  as  produce  at  the  same  time 
both  flowers  and  leaves,  as  the  Horse- 
chcsnut. 

Ammodytes. — Living  in  sandy  places. 

Avmios. — The  fluid  th.it  is  produced  within 
the  sac  which  receives  the  embryo-rudi- 
ment and  engenders  it. 

Amorphous. — Having  no  definite  form. 

X  AmphantJuum. — The  receptacle  on  which 
the  flowers  of  a  Fig  or  Dorstenia  are 
seated. 

Ampkihryus. — Augmenting  in  diameter  by 
additions  over  the  whole  surface  or  cir- 
cumference. 

Amphlgastria. —  The  so-called  stipules  of 
Scale-mosses,  (a^i.) 


Amphigenous. — Growing  all  round  an  object. 
Ainphisarca. — A  polyspermous,  multilocular, 

superior,  indehiscent,  fruit,  woody  on  the 

outside,  pulpy  within. 
X  Amphispcnnmm, — A  seed-vessel  which  is 

of  the  same  figure  as  the  seed  it  contains. 
Amphitropal. — When  an  ovule  is  attached 

by  its  middle,  so  that  the  two  ends  are 

equidistant  from  the  point  of  insertion. 

{xii.) 


XII. 


X  AmpJiora. — The  lower  half  of  a  pyxis  ;  as 
in  Heubune.    (xiii.  a.) 


XIII. 


Ampkctam,  Amplcxicaulis. — Embracing;  as 


when  a  leaf  clasps  a  stem  with  its  base. 
(xiv.) 


XIV. 

Amplexus. — Embracing.  A  term  of  verna- 
tion, when  the  two  sides  of  one  leaf  over- 
lap the  two  sides  of  the  next  leaf  above  it. 

{XV.) 


XV. 


X  Ampliatifloms. — A  bad  term  applied  to 
those  Composites  which  have  the  florets 
of  the  ray  enlarged,  as  in  the  Corncockle 
(Centaurea  Cyanus). 

A  mpliatus. — En  larged . 

Ampulla. — The  metamorphosed  flask-like 
leaves  found  on  certain  aquatics  such  as 
Utricularia.  (xvi.) 


XVI. 


Ampullceformis,  AmpuUaceus. — In  the  foim 

of  a  bladder  or  short  flask. 
Amylaceous  granules. — Grains  of  starch. 
Amylidcce. — Cells  in  Algals,  secreting  starch. 
Amylum. — Starch ;  that  granular  matter  of 

plants  which  iodine  stains  violet  or  blue. 
Amyloid. — A  substance  analogous  to  starch, 

but  becoming  yellow  in  water  after  having 

been  coloured  blue  by  iodine, 
XAnahices. — The  stem  of  any  Thallogen  or 

Acrogen,  tlie  reproductive  part  excepted, 
X  Anacampyla.—'haccYa.l\on&  of  the  skin,  of  a 

narrow  form,  such  as  occur  on  the  cap 

of  some  Agarics. 
Analogy. — Resembling  a  thing  in  fonn  but 

not  in  function  ;  or  in  function  but  not 

in  fonn.    Corresponding  with  a  thing  in 

many  points  hut  differing  in  more,  or  in 

points  of  more  importanrc.    Ex. :  the 

flowers  of  Potentilla  and  Ranunculus  aie 

analogous. 

X  Anandrarius. — Having  no  stamens,  but 
numerous  floral  envelopes  and  pistils  in 
their  place. 
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Amntherum. — Having  no  anther.  Applied 
only  to  filaments. 

J  Amntkv^. — Destitute  of  a  flower. 

Amisarca. — A  dropsical  or  fleshy  enlarge- 
ment. 

Anastomosis. — Tlie  angle  formed  by  the  union 

of  veins,  or  of  their  branches. 
A  natropal. — When  an  ovule  is  turned  down 

upon  itself,  so  that  the  foramen,  or  true 

apex,  points  to  the  base,  and  the  ciialaza 

is  at  the  apex,  (xvii.) 


XVII. 

Anceps. — Two-edged,  as  the  stem  of  an  Iris. 
(xviii.) 


An{fiolum.—T\\e  spore-case  of  certain  Fungals. 

Angidar.— Having  projecting  angles. 

Angalato-hastatiis.—Uiista.te,  with  the  lower 
lobes  connected  with  the  stalk  by  a 
wedge-shaped  process  or  part,  (xix.) 


XIX. 

XAnrjuUnei-vius. — When  veins  form  an  angle 
with  the  midrib  of  a  leaf,  {xx.) 


XVIII. 

Ander. — In  Greek  compounds=th9  male 
sex;  the  stamen.  J)/o«a?ide?'=  having 
one  stamen. 

AndreBCewm. — The  male  system  of  a  flower. 
The  stamens  taken  collectively. 

X  Androf/ynavi us. — When  double  flowers  be- 
come so  by  a  transformation  of  the  sta- 
mens and  pistil,  without  the  floral  enve- 
lope being  changed. 

X  Androgynicus. — ^Of  or  belonging  to  an  her- 
maphrodite flower. 

J  Androgyniflorus.—Whon  all  the  flowers  of 
the  capitulum  of  a  Composite  are  herma- 
phrodite. 

Androfjynus. — Applied  to  such  kinds  of  in- 
florescence as  consist  of  both  male  and 
female  flowers. 

XAndropetalarius. — \^^len  a  flower  becomes 
double  in  consequence  of  a  multiplication 
of  the  corolla  and  a  transformation  of  sta- 
mens into  petals  without  the  pistil 
being  aff'ected, 

A  ndrophorum. — The  tube  formed  by  a  parcel 
of  monadclphous  filaments,  as  in  Mallow. 

Androiis. — In  Greek  composition,  refers  to  the 
stamens  ;  thus,  monandrous  signifies  hav- 
ing one  stamen,  &c. 

A  nfractuosus. — Twisted  or  rather  sinuous,  like 
the  anther  of  a  Cucurbit  (SB,  144,  3). 

Anfractus. — The  turn  of  a  spiral,  or  the  curve 
of  a  sinuosity. 

:J:  Anfiiencliyma. — Vascular  tissue  of  any  sort. 

Angiocarpus. — A  fruit  covered  by  some  en- 
velope which  disguises  it,  as  the  Spanish 
Chesnut,  the  Oak,  the  Filbert,  all  which 
have  the  fruit  covered  by  the  cupule. 
(VK.  200,  6.) 

Angios. — In  Greek  compounds  =a  covering, 
usually  an  ovary ;  as  angiospermous , 
having  seeds  enclosed  in  an  ovary. 


XX. 

X  Anisoirious. — A  name  sometimes  given  to 
Endogcns,  upon  the  hypothesis  that  their 
force  of  development  is  greater  on  one 
side  than  the  other. 
XAnisodTjnamous. — Same  as  Anisohiioiis. 
Anisomerus. — When  the  parts  of  a  flower  are 
unequal  in  number.    The  same  as  Un- 
symmetrical. 
Anises. — In  Greek  compounds  =Unequal. 
Anisostemonous. — When  the  number  of  sta- 
mens is  difi'erent  from  that  of  the  petals. 
Annexus. — Adhering  to  the  face  of  anything. 
Annotinus. — A  year  old.    Itami  annotini 

are  branches  one  year  old. 
Annual. — Flowering  and  fruiting  in  the  same 

year  in  which  it  is  raised  from  seed. 
Annularis, — Having  the  form  of  a  ring,  as  in 

certain  embryos  (SB.  lOG,  3). 
ATmidatus. — Surrounded  by  elevated  rings  or 
bands,  or  by  scars  in  the  foim  of  rings 
(VK.  185,  183).  (xxi.) 


XXI. 

Annulifm-mis. — Ringshaped  ;  a  name  applied 
to  such  stigmas  as  that  of  many  Dog- 
banes (VK.  406,  2). 

A7iomalous. — Irregular,  unusual,  contrary  to 
rule. 

X  Anomalceciovs. — Sec  Polygamous. 
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Annulus. — A  ring  ;  as  that  wliicli  surrounds 
the  spore-case  of  a  fern  (SB.  2),  or  llie 
peristome  of  a  moss ;  or  the  membrane 
remaining  round  the  stipe  of  an  agaric 
when  the  cap  has  expanded  (SB.  250). 
In  the  hitter  case,  it  is  a  membranous  or 
fihimentous  veil,  inserted  on  the  one 
hand  round  the  stem,  and  on  the  other 
into  the  edge  of  the  pilous,  so  as  to  cover 
the  org.ans  of  reproduction. 

J  Ansa. — The  stalks  of  the  segments  or  leaf- 
lets of  a  compound  leaf. 

J  Antemedius. — Standing  before  the  middle 
of  some  other  body,  as  petals  when  they 
are  opposite  to  sepals. 

+  Anthela. — The  panicle  of  a  rush. 

Anther. — The  case  which  contains  the  pollen 
of  a  plant. 

X  Anthesmolysis.  —  The    metamorphosis  of 

inflorescence. 
Antheridia. — The  so-called  male  organs  of 

Urn-mosses  and  similar  plants. 
Anihesis. — The  act  of  expansion  in  a  flower. 
XA  ntliesmus. — An  inflorescence. 
Anthocai'pous. —  Composed  of  flowers  and 

fruit  blended  into  a  solid  mass,  as  in  the 

Pineapple. 

XAnthoclinium. — The  receptacle  of  the  flowers 

in  the  capitulum  of  a  Composite  plant. 
Antliocyane. — The  blue  colouring  matter  of 
plants. 

Anthodium. — The  head  of  flowers,  or  capitu- 
lum of  Composites. 
X  Anthodyum. — The  involucre  of  composites 
Antholysis. — The  retrograde  metamorphosis  of 
a  flower. 

Anthophorum. — A  short  stalk  or  intemode 
which  sometimes  intervenes  between  the 
calyx  and  petals,  supporting  the  latter  and 
the  inner  organs. 

X  A nthophorus. — Flowerbearing. 

Anthos. — In  Greek  composition,  a  flower. 

Anthospenn. — A  little  coloured  concretion 
scattered  in  the  tissue  of  certain  Fucoids 

Anthotaxis. — The  jyrangement  of  flowers  on 
an  inflorescence. 

Anthracin  us. — Coal-black. 

Anthoxanthine. — The  yellow  colouring  matter 
of  plants. 

X  Anthurus. — An  inflorescence  consisting  of  a 
cluster  of  flowers  at  the  end  of  a  long  stalk 
Anticiis. — PLaccd  in  front  of  a  flower,  the 
front  being  regarded  as  the  part  most  re- 
mote from  the  axis.  Thus,  the  lip  of  an 
Orchis  is  anticous. 

When  the  direction  of  the 
spire  of  a  lateral  organ  is  the  reverse  of 
that  on  the  central  stem. 
Antitropal. — The  same  as  Orthotropal. 
X  Antrum. — An  old  name  for  the  fruit  now 

called  a  Pome. 
X  Aparjynu^. — A  plant  which  fruits  only  once 
in  its  life. 

X  Apenspermatus. — When  a  seed  has  no  al- 
bumen. 

X  Apertio. — The  act  of  expansion  in  a  flower. 
Apertwa. — The  ostiolum  of  certain  Fungals. 


Apetdlous. — Having  no  petals.  Also  extended 
to  plants  that  have  neither  calyx  nor 
corolla. 

XApex. — The  ostiolum  of  certain  Fungals. 
+  Aphotistes. — A  plant  growing  in  the  absence 

of  light;  as  a  Truffle. 
X  Aphrostase. — Cellular  tissue. 
Apicalis. — At  the  point  of  anything. 
+  Apices. — The  old  name  of  the  stamens. 
X  Apicicircimiatus. — Terminated  in  a  circi- 

nate  manner;  as  the  leaf  of  Gloriosa 

superba.  {xxii.) 


XAntidromal.- 


XXII. 

Apicilaris. — Inserted  on,  or  originating  from, 
the  point  or  upper  part  of  anything. 

Apiculatus. — Terminating  abruptly  in  a  little 
point,  (xxiii.) 


XXIII. 

Apicuhis. — A  little  point,  not  stiff'. 

Apocarpous. — Having  the  carpels,  or  at  least 
tlieir  styles  disunited. 

X  Apodogynus. — Said  of  a  disk  when  it  does 
not  adhere  to  the  base  of  the  ovary. 

Apophysis. — A  thickened  elongation,  or  en- 
largement of  the  base  of  the  spore-case 
of  an  Urn-moss,  (xxiv.) 


XXIV. 

Apostasis. —  Tlie  monstrous  disunion  of  parts 

naturally  consolidated. 
Apothecia. — The  shields  of  Lichens;  firm 

horny  disks  arising  from  the  thallus,  &.c., 

containing  spores,  (^xxv.) 


XXV. 

Appendages. — Leaves  and  all  their  modi- 
fications are  appendages  of  the  axis.  Hairs, 
prickles,  &c.,  are  appendages  of  tlie  part 


X 
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which  bears  them.    A  name  applied  to 

processes  of  any  kind. 
X  Appmdices. — An  old  name  for  suckers ; 

such  as  the  offsets  of  a  Pineapple. 
Ajypendiculate. — Furnished  with  appendages; 

accessory  organs,  or  expansions,  of  any 

sort. 

XAppendkulum. — Any  appendage  or  acces- 
sory part. 

Apple. — A  fleshy,  inferior,  plurilocular,  few- 
seeded  fruit. 

Appositus. — Placed  side  by  side. 

Apricus. — Living  in  open  sunny  places. 

Approximatus. — Brought  close  together. 

Aqnattcus. — Living  in  water. 

Aquatilis. — Living  under  water. 

Aquosits. — Watery;  containing  much  water 
in  the  tissue. 

Arachnoid. — Resembling  cobweb  in  appear- 
ance; seeming  to  be  covered  with  cobweb, 
in  consequence  of  the  entanglement  of 
long  white  hairs. 

X  Araneosus. — Same  as  Arachnoid. 

Arbor. — A  tree  ;  that  is  to  say,  a  woody  per- 
ennial plant,  having  a  distinct  bole  or 
trunk,  from  which  the  main  branches 
grow. 

Arhusculus. — A  tree  of  small  dimensions. 
Arhustum. — A  shrub  ;  that  is  to  say,  a  woody 

perennial  plant,  having  no  distinct  bole, 

but  only  a  collection  of  woody  branches. 
J  Arcesthide. — A  cone  or  strobilus,  whose 

scales  are  fleshy,  and  become  united;  the 

same  as  Qalhulus. 
Archegonium. — The  early  condition  of  the 

spore-case,  to  which  it  stands  in  the  same 

relation  as  the  ovary  to  a  ripe  fruit. 
Archistreptes. — The  principal  spirals  formed  in 

the  development  of  leaves. 
ArcvMto-areolatus. — Divided  into  spaces  by 

curves,  (pcxvi.) 


XXVI. 

Arcuato-contortus,  —  Forming 
spiral,  as  in  some  kinds 
{icxvii.) 


ii  depressed 
of  legume. 


XXVII. 

J  Area. — The  receptacle  of  certain  Fungals. 
Arcuatus. — Curved  like  a  bow. 
Arenarius. — Living  in  sandy  places. 
Areola. — The  tessellated  spaces  in  the  thallus 

of  some  Lichens. 
Areolate. — Divided  off  into  distinct  spaces, 

usually  angular.    The  skin  of  a  plant  is 

areolate  (EB.  65  a  b  c.) 
A  rgentem. — Silvery  ;  a  pale  colour,  resem- 


bling silver ;  an  appearance  often  pro- 
duced by  air  being  present  beneath  the 
skin. 

Argillosus. — Living  in  clayey  places. 

J^rgos. — In  Greek  compounds  signifies  pure 

white  ;  the  same  as  Candidas. 
Argute-serratiLS. — Having  fine  shai-p-pointed 

serratures.  (^xxviii.) 


XXVIII, 

Argyros. — In  Greek  compounds  signifies  sil- 
very ;  of  the  colour  of  silver. 

J  Arhizohlasttis. — An  embryo  which  has  no 
radicle. 

ArJiizus. — Having  no  root. 

Aril,  Arillus. — A  body  which  i-ises  up  from 
the  placenta,  and  encompasses  the  seed. 

J  Arilliformis. — Bag-shaped  ;  resembling  an 
aril. 

Arillode. — A  false  aril ;  a  coating  of  the  seed 
proceeding  from  its  own  surface,  and  not 
from  the  placenta  (EB.  214). 

Ainsta. — The  awn  or  beard  of  corn,  or  any 
such  process. 

Anstattis. — Furnished  with  an  arista. 

A7">nature,  Arma. — Any  kind  of  defence  con- 
sisting of  spines,  prickles,  &c. 

t  Armeniaceus. — Apricot-coloured. 

Armeniacus. — A  native  of  Armenia,  according 
to  De  Candolle,  but  generally  used  to  sig- 
nify apricot-coloured. 

Aroma. — The  perfume  of  plants. 

Aromaticus. — Having  a  spicy  taste  or  smell. 

Arrectus. — Pointing  upwards. 

Arrow-headed. — Shaped  like  a  barbed  arrow 
(EB.  118  b). 

Articulatus. — Being  jointed;  that  is,  sepa- 
rating freely,  by  a  clean  scar  from  some 
other  part.  The  reverse  of  continuous. 
(xxix.) 


XXIX. 


ART— AXI. 


Articulus. — A  joint;  a  place  where  spontaneous  I 
or  easy  separation  takes  place. 

Artiphyllous. — A  name  given  to  such  nodes 
as  bear  manifest  buds. 

Arvensis. — Living  in  open  fields. 

Ascelli. — The  spores  of  certain  Fungals. 

Ascending. — Directed  upwards;  as  the  stem, 
which  is  the  ascending  axis.  Rising  up- 
wards with  a  curve :  as  many  stems.  Sim- 
ply rising  upwards. 

Ascens. — As  a  termination  signifies  having  a 
tendency  to  a  thing ;  as  citierascens, 
having  a  tendency  to  become  ash-coloured. 

Ascidia. — The  asci  of  certain  Fungals. 

ZAscidiatvs. — Furnished  with  Ascidia. 

Ascidium. — A  pitcher  ;  various  modifications 
of  leaves  containing,  or  capable  of  holding 
fluid  (EB.  112  c,  h). 

Asci. — Spore-cases  consisting  of  a  long  or 
roundish  cell  containing  spores. 

Ascoma. — The  Pileus,  receptacle,  pores,  or 
lamellae  of  certain  Fungals. 

Ascopora. — The  spore-case  of  certain  Fungals. 

Asparagi. — Suckers  ;  young  shoots  springing 
from  beneath  tho  ground,  and  usually 
covered  with  scales. 

Asper. — Rough  with  hairs  or  points. 

Aspergillifoi'mis.  —  Brush-shaped,  like  the 
stigmas  of  grasses,  (xxx.) 


XXX. 

Assurgens. — Same  as  Ascending. 

J  Astathe. — A  substance  supposed  by  Hartig 

to  lie  between  the  outer  skin  and  lining 

of  a  cell. 

J  Astichus. — Not  arranged  in  rows. 
Astomms. — Not  having  an  orifice. 
Ater. — Pure  black. 

Athera. — In  Greek  compounds  signifies  an 
awn  or  stiff  bristle,  like  the  beard  of 
barley. 

X  Atractenchyma. — Fusiform  cellular  tissue. 

See  Prosenchyma. 
Atramentarius. — Black  as  ink. 
At7-atus. — Blackened;  when  a  portion  of  a 

part  becomes  gradually  black ;    as  the 

point  of  the  glumes  of  Carcx. 
Atropal. — An  ovule  which  never  alters  its 

original  position  (xxxi.) ;  same  as  Ortho- 

tropal. 


Atropurpureus. — Black  pui-ple ;  like  the  pur- 
ple Scabious  flowers. 

Atrovindis,  Atrovirens. — Deep  green ;  like 
the  leaves  of  a  Pinaster  tree. 

Attenuatus. — Tapering  gradually  to  a  point. 

Atus. — As  a  termination  indicates  the  presence 
of  an  organ  ;  thus,  corollatus  signifies 
having  a  corolla  ;  foliatus  having  leaves. 

X  Auleum,  or  Aulcmni.  —  An  old  name  for 
the  corolla. 

Aurantiwm. — A  succulent  superior  fruit  with 
a  tough  rind,  such  as  an  orange. 

A  U7'antius,  A urantiacus. — Orange-colou red . 

Auratus. — Metallic  yellow  ;  shot  with  gold. 

Aureus. — Golden  yellow,  not  metallic. 

X  A  uricidie. — The  so-called  stipules  of  Scale- 
mosses.    See  Amphigastria. 

Auriculatus. — Having  a  pair  of  small  round 
lobes  or  ears,  (xxxii.) 


XXXII. 

X  Autocarpms. — A  term  applied  to  fruits 

which  are  free  from  surrounding  organs. 
Autopsia. — The  seeing  a  thing  oneself.  Tlio 

knowledge   of  the  external    foi-ms  of 

plants.  Desvmix. 
Avenius. — Having  no  veins. 
Awn. — The  beard  of  corn,  or  any  such  slender 

process. 
Awned. — Having  an  awn. 
Axe-shaped. — Shaped  like  a   ancient  hatchet. 

{xxxiii.) 


XXXI, 


XXXIII. 

Aocis. — The  stem  including  the  root ;  or  any 
centre  round  which  leaves  and  other  such 
organs  are  arranged. 

Axis,  accessory. — An  axis  of  a  second  rank  ; 
secondary  to  some  principal  axis. 

Axil,  Axilla. —  The  angle  formed  between 
the  axis  and  any  oi-gan  that  grows 
from  it ;  the  base 
of  a  lateral  as- 
cending organ,  on 
the  upper  side. 

Axile,  Axial. — Of  or 
belonging  to  the 
axis.  In  tho  ac- 
companying figure 
of  the  fruit  of  an 
Umbelliferthecar- 
popbores  are  axile. 
(xxxiv.) 

XXXIV. 


Axillary. — Growing  in  the  axil  of  anything. 
In  the  annexed  figure  a  capitulum  is  ax- 
illary to  a  phyllodium.  (xxxv.) 


XXXV. 


Axis,  appendages  of  the. — All  the  lealy  or 
thin  expansions  that  grow  upon  a  stem, 
such  as  leaves,  and  the  parts  of  a  flower. 

Axis,  ascending. — Tlie  stem. 

Aods,  descending. — The  root. 

Azureus. — Sky-blue. 


Bacca. — A  berry ;  that  is  to  say,  a  succulent 
seed-vessel,  filled  with  pulp,  in  which  the 
seeds  nestle,  as  in  Solanum. 

Bacca  corticata. — A  berry  having  a  rind  ;  as 
an  Orange. 

X  Bacca  sicca. — A  fruit  which  is  a  berry  when 
unripe,  but  becomes  a  dry  body  when 
ripe. 

X  Bacca  spuria. — Any  fleshy  fruit,  which  is 

not  a  bacca;  as  the  Juniper,  Strawberry, 

Raspberry,  &c. 
Baccata  semina. — Seeds  with  a  pulpy  skin. 
Baccatus. — Having  a  pulpy  texture;  a  term 

only  applied  to  the  parts  of  a  flower  or 

fruit. 

J  Baccaulanus. — Such  a  fruit  as  that  of  the 
Mallow ;  viz.  several  one  or  two-seeded 
dry  carpels  cohering  round  an  axis. 

X  Baccausus. — A  union  of  several  simple 
fleshy  fruits  in  one  flower,  as  in  the 
Blackberry. 

Bacilli. — The  separable  moving  narrow  plates, 
of  which  the  genus  Diatomais  composed. 

X  Bacillus. — The  little  bulbs  found  on  the 
inflorescence  of  some  plants. 

Badius. — Chesnut-brown. 

Bakimta.— The  fruit  of  the  Pomegranate 
(EB.  212  b). 

Banded. — Marked  with  cross-bars  of  colour. 

Band-shaped. — Narrow  and  very  long. 


BAS. 

Barhahis.—Ha.v'mg  long  weak  hairs,  in  one 
or  more  tufts,  (xxxvi.) 


XXXVI. 


Barhs.— Hooked  hairs  (EB.  73,  o,  p). 

X  Barbellee. — The  hairs  of  tlie  pappus  of 
Composites,  when  they  are  short,  stifl^', 
and  straight. 

X  Barhcllulas. — Small  conical  spine-like  pro- 
cesses of  the  pappus  of  Composites,  as  in 
Aster. 

X  Barhellulatus. — Furnished  with  BarbelluljB. 

Barbula. — The  inner  row  of  fringes  or  teeth 
in  the  peristome  of  such  mosses  as  Tortula 
(VK.  45.  1). 

Baric. — All  the  outer  integuments  of  a  plant 
beyond  the  wood,  and  formed  of  tissue 
parallel  with  it.  The  only  true  bark  is 
that  of  Exogens.  In  Endogens  False 
Baric,  also  called  Cortical  integument, 
stands  in  place  of  bark,  from  which  it  is 
known  by  the  fibrous  tissue  of  the  wood 
passing  into  it  obliquely. 

Basal. — Growing  at  the  base  of  anything,  as 
ovules  at  the  base  of  an  axile  placenta. 

Basi  bracteolatum. — A  term  applied  chiefly 
to  the  involucre  of  a  Composite,  when  it 
is  surrounded  at  the  base  by  a  distinct 
order  of  bracts,  {xxxvii.) 


XXXVII. 


Basidiospozi. — The  spores  which  stand  upon 
the  Basidia. 

Basidia. — Little  elevations  found  among 
Fungals,  consisting  of  a  single  cell, 
having  one  or  more  points  at  its  apex, 
each  bearing  a  spore.    (SB.  250,  2). 

X  Basigynium.—The  stalk  of  an  ovary  above 
the  stamens  or  petals  (EB.  169  a). 

Basijixus. — Attached  by  the  base. 

Basilaris — Seated  at  the  base  of  anything. 
See  Basal. 

X  Basilatus. — Arising  from  a  broad  base,  as 
certain  hairs,  (xxxviii.) 


XXXVIII. 


BAS— BIF. 


xiii 


Basinervms.—Vihcn  the  ribs  of  a  leaf  all  I  Bmuritus.—lia.wmg  two  little  eai-s.    See  also 
spring  from  its  base,    {xxxix.)  Auriculatus. 

Bicallosus. — Having   two  callosities,  as  the 

lip  of  many  Orchids. 
J  Biceps. — A  name  given  to  that  kind  of  keel 
in  leguminous  plants,  where  the  legs  or 
stalks  are  free,  {xliv.) 


XXXIX. 

J  Basis. — The  stipe  of  certain  Fungals. 

Basisolutus. — A  term  applied  to  leaves,  which 
like  those  of  Sedum,  arc  extended  down- 
wards below  their  true  origin,  (xl.) 


XL. 

Beaked. — Ending  in  a  long  sharp  terete,  or 

angular  point. 
Bearded. — See  Barhatus. 
jBell^shaped. — Having    the  form  of  a  bell 

(SB.  161). 

Bellyinr/. — When  a  round  bodj-  is  more  pro- 
minent on  one  side,  or  at  one  point,  than 
at  another,  (xli.) 


XLI. 

Berried. — See  Baccate. 

Berry. — See  Bacca. 

X  Besimcn. — A  spore. 

Bi. — (In  compound  words)  twice. 

Biarticulatus. — Two-jointed .  {xiii.) 


XLII. 

Biacumtnatxis. — Having  two  diverging  points. 
{xiii.*) 


XLII  • 

Bicarinatus. — Having  two  elevated  ribs  or 
keels  on  ^he  under  side,  as  in  the  palese 
of  some  grasses,  {xliii.) 


XLIII 


XLIV. 

Bicolor. — Two-coloured. 
Biconjugatus. — When  each  of  two  secondary 
petioles  bears  a  pair  of  leaflets,  {xlv.) 


XLV. 


Biconjugato-pinnatus. — When  each  of  two 
secondary  petioles  is  pinnated,  {xlvi.) 


Bicomis,BicormUus. — Having  two  horn-like 
processes,  {xlvii.) 


XLVII. 

Bicrv/ris. — Having  two  legs,  {xlviii.) 


XLVIII. 

Bidentate. — Having  two  teeth. 

Bidigitato-pinnatus. — Same  as  Biconjugato- 
pinnatus. 

Biduus. — Lasting  two  days  only. 

Biennial. — Requiring  two  years  to  form  its 
flowers  and  fruit,  and  then  dying.  Grow- 
ing one  year,  flowering,  fruiting,  and 
dying  the  next. 

Bifarius,  Bifariam. — Amnged  in  two  rows 
(SB.  240).  This  term  is  frequently  ap- 
plied to  flowers,  and  to  ovules. 


XIV 


BIF— BIP. 


Bifariavi-iinbricatus. — Imbricatnl   in  two 
(:r/i.T.) 


rows. 


xLrx. 

Bifems. — Double  bcai-ing  ;  producing  flowers 

or  fruit  twice  in  tbe  same  season. 
Bifidus. — Split  half  way  into  two  parts.  (/.) 


Bijlorus. — Bearinir  two  flowers  on  the  same 

footstalk  (SB.  123). 
Bifoliolate. — Having  two  leaflets  only  to  a 

leaf,  (li.) 


LI. 


Bifolliculus. — A  double  follicle.  (Zm.) 


LII. 


Biforaius. — Having  two  pores  or  apertures. 


LIII. 

Biforines. — Oblong  cells,  with  an  aperture  at 
each  end,  through  which  raphides  are 
expelled. 

J  Bifrons. — Growing  on  both  surfaces  of  a  leaf. 

Appearing  equally  like  two  different  things. 
Bifurcate. — Twice-forked  ;  having  two  pairs  of 

diverging  horn-like  arms. 
Bigeminate. — Same  as  Biconjugute. 
Biycminus. — In  two  pairs  ;  as  the  placcntse 

of  many  plants  (VK.  447,  3). 
Biglumis. — Consisting  of  two  of  the  scales 

called,  among  grasses,  glumes,  (liv.') 


Bigeners. — Mule  plants  obtained  by  crossing 
species  of  different  genera.  This  kind 
of  hybridism  has  been  said  to  be  im- 
possible; Kolreuter  in  particular  ad- 
duced examples  of  failure  in  the  attempt. 
But  modem  experimentalists  incline  to 
believe  in  the  possibility  of  such  a  union. 

+  J5i/K7a<i«5.—  Having  two  scars,  or  projections, 
as  in  some  pollen.  (Iv.) 


0 


LV. 

Bijugus. — A  pinnate  leaf  with  two  pairs  of 
leaflets,  (hi.) 


LIV. 


LVI. 

Bilabiate. — Divided  into  two  separate  parts 
or  lips,  placed  one  over  the  other 
(EB.  152). 

Bilamcllatus. — Consisting  of  two  plates,  as 

m.any  placenta?,  stigmas,  &c. 
Bilobus. — Divided  into  two  lobes.  (Ivii.') 


Lvir. 

Bimestris. — Existing  for  two  months  only. 
Bimus. — liasting  three  years. 
Binatim. — In  pairs. 

J  Binato-pinnatus. — The  same  as  Bipinnatc. 

X.  Binatus. — Same  as  Bifoliolate. 

X  Binervulatiis. — Having  two  vascular  cords. 

Bini. — Two  together,  twin. 

X  Biniflorus. — Bearing  flowers  in  pairs. 

Binodal. — Consisting  of  two  nodes. 

Binus, — In  pairs. 

Bipaleolatus. — Consisting  of  two  small  scales 
or  palea:,  as  in  grasses.  (Jiviii.) 


Bipariitns. 
two  parts 


LVIII. 

Divided  nearly  to  the  base  into 

(lix.) 


LIX. 


BIP— BLE. 


Bipinnatipaiied,  Bipinnatifid. — When  both 
the  primary  and  secondary  segments  of  a 
leaf  arc  pinnatifid.  (Jx-) 


LX. 


B  'qnnnatisected,  Bipirmate. — AVhen  the  pri- 
mary and  secondary  division-s  of  a  leaf  are 
pinnated.  (Ixi.) 


LXI. 

Bipentaphyllus. — Having  from  two  to  five 
leaflets. 

Bipes. — Same  as  Bicruns. 

Bipinnatipartito-laciniatus.  —  Being  bipin- 
natifid with  tlie  divisions  laciniated. 

Biplicatus. — Having  two  folds  or  plaits. 

J  Bipolymonous. — Consisting  of  two  or  many 
parts. 

Biporose. —  Opening  by  two  round  holes. 
(Ixii.) 


Biradiate. — Consisting  of  two  or  more  rays 
as  in  certain  umbels. 

Binmose. — Opening  by  two  slits,  as  most 
anthers  (EB.  163). 

Biseptatus. — Having  two  partitions. 

Biserialis. — Arranged  in  two  rows  not  on  op- 
posite sides  of  an  axis ;  as  on  a  flat  surface. 
(ladii.) 


LXUI. 

BiseiTate. — When  scrratures  are  themselves 

serrate  (SB.  30). 
t  Bispathellulatus. — Consisting  of  two  spa- 

thellae  or  glumes. 
Bitten. — Terminated  irregularly  and  abruptly ; 

applied  to  leaves  and  roots.  Qxiv.) 


LXIV. 

Biternate. — When  the  principal  divisions  of  a 
leaf  are  three,  each  of  which  bears  three 
leaflets.  (Ixv.) 


LXII. 


LXV. 

Bivittatus. — Having  two  vittsp. 
Blade. — The  lamina  or  expanded  part  of  a 
leaf. 

Bladdery. — Inflated  like  an  animal  bladder ; 
as  the  fruit  of  the  Bladder  Senna  or  Co- 
lutea  arborcscens. 

Blastema. — The  axis  of  an  embryo,  compre- 
hending the  radicle  and  plumula,  with 
the  intervening  portion.  +  Also  the  thal- 
lus  of  a  lichen. 

Blastidia. — Secondary  cells  generated  in  tlic 
interior  of  another  cell.  (EB.  62). 
Schldden. 

X  Blastophorus. — The  vitellus. 

X  Blastus. — The  plumule. 

Blepharce. — The  teeth  or  fringes  belonging  to 
the  peristome  of  an  Urn-moss. 


2vi  BLE- 

Bletting. — That  kind  of  change  wliich  results 
in  the  formation  of  a  brown  colour,  with- 
out putrefaction,  as  in  the  fruit  of  the 
Medlar. 

Boat-shai-)ed. — Having  the  figure  of  a  hoat  in 
miniature,  with  its  keel.  (Jxvi.) 


LXVI. 


Bomhycinus. — Silky,  feeling  like  silk  ;  this 
term  is  not  applied  to  hairiness  of  any 
sort. 

Bossed. — Round  and  flat,  -with  a  prominent 
centre,  as  the  Highland  target ;  as  the 
fruit  of  Paliurus  Australis. 

Botanos. — In  Greek  compounds,  signifies  a 
plant. 

Bothrenchyma. — The  pitted,  or  dotted,  or 
so-called  porous  tissue  of  plants  (EB. 
23). 

Botrys. — The  term  applied  in  Greek  com- 
pounds to  the  Raceme.    A  bunch. 

BotuJiforniis. — Sausage-shaped. 

Brachialis. — An  ell  long  ;  twenty-four  inches 
long. 

Brachiate. — When  branches  spread,  at  nearly 
right  angles,  alternately  in  opposite  direc- 
tions. (Iccvii.) 


LXVII. 


Bmchvum. — An  ell,  or  two  feet. 
Brachypodus. — Having  a  short  foot  or  stalk. 
Brachys. — In  words  of  Greek  origin,  signifies 
short. 

Bractece  or  Bracts. — The  leaves  placed  imme- 
diately below  a  calyx,  if  they  are  at  all 
altered  from  their  usual  form  (SB.  183). 

Bracteatus,  t  Bracteiferus. — Haying  bracts. 

t  Bracteanus. — Formed  of  bracts. 

Branches. — The  divisions  of  a  stem,  or  any 
other  part  of  the  axis  of  growth. 

Breathing-pores. — See  Stomates. 

Brevi-ramosus. — Short-branched. 

Brick-colour. — A  dull  red,  like  that  of  a  red 
brick. 

Bracteolm  or  Bractlets. — Bracts  of  a  second 
order,  usually  smaller  and  more  changed 


BUG. 

than  the  true  bracts ,  also  small  bracts. 

(Ixviii.  ii) 


LXVIIL 

Bristle-pointed. — Terminating  in  a  stiff  short 
hair.  (Ixix.) 


LXIX. 

Bi-istles. — Stiff  sharp  hairs.  (Ixx.) 


LXX. 

Bristly. — Covered  with  stiff  eharp  hairs. 
Brown  red. — Dull  red,  with  a  slight  mixture 
of  brown. 

Bi-unneus. — Deep  b^o^vn  ;  not  much  different 

from  chesnut-brown. 
BntsJi-shaped. — See  A  spergilliform. 
Bryology. — That  part  of  Botany  Avhich  treats 

of  mosses. 

+  BucccB. — The  lateral  sepals  or  wings  of  the 
flower  of  an  Aconite.  (Ixxi.) 


LXXl. 
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BucJcler-shaped.—lUving  the  form  of  a  small 
round  buckler.  (Ux'.i.) 


LXXII. 

Bud. — The  young  folded-up  branch  or  flower. 

Bulb. — A  leaf-bud,  the  scales  of  which  are 
fleshy,  and  which  propagates  an  indivi- 
dual (SB.  3). 

Bulb,  naked — A  bulb  whose  scales  are  loose 
and  almost  separate,  as  in  the  Crown  Im- 
perial. (Ixxiii.) 


LXXIII. 
Bulb,  solid. — A  corm,  which  see. 
Bvlh,  timicated. — A  bulb  whose  outer  scales 

are  thin  and  membranous. 
Bulbiceps. — A  stem,  bulbous  at    the  base 

(VK.  295,  1). 
Bulbillus. —  An  axillary  bulb   with  fleshy 

scales,  which  falls  off  its  parent  spontane- 
ously, and  propagates  it. 
J  Btdbodium. — The  solid  bulb  of  old  botanists. 

A  corm,  which  see. 
Bulbostis. — Having  the  structure  of  a  bulb  ; 

having  bulbs. 
Bulbosi  pili. — Hairs  that   proceed    from  a 

swollen  base,  {locociv.) 


LXXIV. 

Bulhotuber. — A  corm,  which  sec. 
Bnlbus  squamosus. — A  n.aked  bulb,  whicli 
see. 

BuUatus. — Blistered  ;  puckered  ;  when  the 
parenchyma  of  a  leaf  is  larger  than  the 
area  in  which  it  is  formed. 

^  Bursa. — The  antheridium  of  a  Chora. 

Bursicida,  (adj.  Bursiculatus.) — A  small 
purse.    The  pouch-like  expansion  of  the 


stigma,  into  which  the  caudiclc  of  some 
Orchids  is  inserted.  (Ixxv.) 


Lxxr. 

Butto-flij-sliaped. — See  Papilionaceous. 
Byssws. — The  stipe  of  certain  Fungals. 
ByssaceouH. —  Composed   of  fine  entangled 
threads. 


J  Cachrys. — The  cone  of  a  Pine  Tree. 
X  Cacumcn. — The   axis  of  anything. 


The 


line,  real  or  imaginary,  that  passes  from 
the  base  to  the  summit  of  anything. 
Caducous. — Dropping  off. 
Ccerulexis. — Blue  ;  a  pale  indigo  colour. 
Ccesius. — Lavender  colour. 
Ccespitose. — Growing  in  tufts  or  patches. 
J  Ctetonium. — The  glumes  of  glasses. 
J  Calamus. — A  fistular  stem  without  an  arti- 
culation. 

Calathiformis. — Cup-shaped ;  or  almost  hemi- 
spherical. 

Calathida,  Calatkis,  Calathium. — The  head 
of  flowers  bonie  by  Composites  (SB.  157). 

+  Calathidijlorus.  —  Bearing  a  calathid  or 
capitulum. 

t  Calathiphorum. — The  stalk  of  the  calathid. 
Calcar,  (adj.  Calcaratus). — A  spur;  a  hol- 
low process  of  some  part  of  a  flower 
(SB.  224,  2.) 
Calcareus. — Dead-white,  like  chalk.  Also 

growing  in  chalky  places  ;  or  having  the 

substance  of  chalk 
Calceolate. —  Having  the  form  ^f  a  slipper 

(EB.  151,  b),  or  round-toed  shoe. 
Calcariformis. — Shaped  like  a  calcar  or  spur. 
Calceus. — Dead-white,  like  chalk. 
+  Calicalis. — Of  or  belonging  to  the  calyx. 
Calicatus. — Furnished  with  a  calyx. 
Calycinus. — Of  or  belonging  to  a  calyx ; 

having  the  texture  of  a  calyx. 
X  CalicinaiHs.  —  When    a   flower  becomes 

double  by  an  increase  in  the  number  of 

lobes  of  the  calyx  or  sepals. 
X  CaKcinianus. — Originating  in  a  calyx. 
+  Caiicularis. — A  term  of  aestivation,  when 

the  outer  bracts  of  an  involucre  are 

much  shorter  than  the  inner. 
Calycidus. — A  partial  involucre,  containing 

but  one,  or  perhaps  two  flowers.  Also 

the  external  bracts  of  a  capitulum,  when 

they  form  a  distinct  ring  or  rings. — Sec 

Basi-bracteolatum. 
Callus,  (adj.  Callosus). — A  hardened  part; 

anything  which    has    acquired  unusual 

hardness  and  toughTiess.    Also  used  in 

tlie  sense  of  verruca,    t  Also  the  hyroe- 

nium  of  certain  Funtrals. 

c 
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Oalloso-serratus. — "When 
losities.  Qxxvi.) 


serratvires  are  cal- 


LXXVI. 

J  Calopodlum. — The  spathe  of  an  Arad. 
X  Calpa. — The  spore-case  of  certain  Um- 
mosscs. 

Calvus. — Quite  naked.     Bald,    Having  no 

hairs,  or  other  such  processes. 
J  Ccdybio,  Calyhium. — A  hard,  one-celled, 

inferior,  dry  fruit,  seated  in  a  cupule ;  as 

an  acorn,  or  a  Hazel-nut. 
Calycijlorus. — Growing  on  the  calyx. 
Calycinalis. — Of  or  belonging  to  the  calyx. 
Culycimis. — Of  or   belonging   to  a  caly^. 

Also  a  calyx  of  unusual  size. 
Calycoideus. — Resembling  a  calyx. 
X  Calycostemon. — A  stamen  that  grows  on  a 

calyx. 

Calyptra,  (adj.  Calypfrate). — Tho  hood  of  an 
Urn-moss  (SB.  248). 

Colyptriformis. — Shaped  like  a  calyptra,  or 
extiugviisher;  as  the  calyx  of  Eucalyptus. 

Calyx. — The  most  external  of  the  floral  en- 
velopes ;  it  is  called  adhcBvens,  or 
supQnor,  when  it  is  not  separable  from 
the  ovary  ;  libents,  or  infet'ior,  when  it 
is  separate  from  that  part ;  calyculate, 
when  it  is  surrounded  at  the  bass  by 
bracts  in  a  ring.    (Ixxvii.)     J  Also  the 


LXXVII. 

receptacle  of  certain  Fungals. 
X  Calyx  communis. — The  old  name  of  the 

involucre  of  Composites,  &c. 
X  Camara. — A  carpel. 

X  Camarius. — Resembling  a  simple  carpel ; 
as  the  fleshy  bei  ry-like  fruit  of  Aetata. 

Cambium. — The  viscid  fluid  which  appears 
between  the  bark  and  wood  of  Exogens, 
when  the  new  wood  is  forming.  Also 


the  mucus  of  vegetation  out  of  whicli  all 
new  organs  are  produced. 
+  Camcrula. — A  small  cell  in  the  interior  of 
a  plant. 

Campanulate,  Campanaceus,  Campanifor- 
wws.— Shaped  like  a  bell  (SB.  161). 

Campestris. — Growing  in  open  fields  or  plains. 

Campylotropal. — An  ovule,  one  of  whose 
sides  grows  much  faster  than  the  other, 
so  that  while  the  chalaza  remains  at  the 
hilum,  the  foramen  is  brought  nearly  into 
contact  with  it.  {Ixxvii.) 


LXXVIII. 

Caniptotropal. — An  orthotropal  ovule,  curved 
downwards  like  a  hoi-sc-shoe,  with  the 
sides  adherent.  (Jtocxix.) 


LXXIX. 

Campylospermous. — When  a  seed  or  seed- 
like fruit  is  so  rolled  up  as  to  have  a 
furrow  in  the  longer  diameter  of  one  side. 
(Ixxx.) 


LXXX. 


Canaliculatus, — Channelled,  like  the  petioles 
of  many  leaves. 

Cancellate. — Composed  of  veins  only ;  all  the 
parenchjTiia  or  intervening  web  being  ab- 
sent. (Ixxxi.) 


LXXXI. 

Candidus. — Pure  white,  but  not  so  white  as 
snow. 

Cancicens. — Greyish-Avhite.    A  term  applied 

to  hairy  surfaces. 
Canus. — Grey-white.  A  term  applied  to  hairy 

surfaces. 

Cap. — The  convex  part  of  an  Agaric,  or  similar 
Fungal  (SB.  250,  1). 

CapiUaceus,  CapiUaris. — Having  the  form 
of  a  thread  (SB.  84,  the  lower  part). 

X  Capillam^ntum. — The  filament. 

X  CapillatcB  radices. — Roots  covered  with 
hairs,  such  as  those  which  are  first  pro- 
duced after  germination. 

CapHlvs,  (adj.  Capillans) — The  breadth  of 
a  hair  ;  the  twelfth  part  of  a  line. 


CAP— CAR. 
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(7apiW/<iitm.— Entangled  filamentary  matter 
in  Fungals,  bearing  sporidia.  (locxxii.) 


LXXXII. 

Capitatus. — Pin-beaded,  as  tbe  stigma  of  a 
Primrose,  or  certain  hairs  (EB.  73  a,l.). 
Also  growing  in  heads,  or  terminal  close 
clusters,  as  the  flowers  of  Composites,  &c. 

t  Capitiformis. — Shaped  like  a  bead. 

Capitulum. — A  close  head  of  sessile  flowers. 
Also  a  tenn  yaguely  applied  among  Fun- 
gals to  tbe  receptacle,  pileus,  or  peridium. 

J  Capreolus. — A  tendril. 

Caprificatio. — A  fertilisation  of  flowers  by  tbe 
aid  of  insects ;  as  that  of  tbe  garden  Fig 
by  a  small  fly. 

X  Capsella. — The  same  as  Acha>nium. 

Capsule,  (adj.  Capsular). — Any  dry  dehiscent 
seed-vessel.  A  spurious  capsule  %  is  any 
dry  seed-ressel  that  is  dehiscent.  %  Also 
employed  among  Fungals,  to  denote  cer- 
tain kinds  of  perithecium,  or  receptacle. 

Capsuliferxus. — Capsule-bearing. 

Caput. — The  peridium  of  certain  Fungals. 

X  Caput  floncm. — Same  as  Capitulum. 

t  Caput  radicis. — The  crown  of  a  root.  The 
very  short  stem,  or  rather  bud,  which 
terminates  the  roots  of  herbaceous  plants 
(EB.  75,  c). 

J  Carcerulus,  (adj.  Carcerular). — An  inde- 
hiscent,  many-celled,  superior  fruit,  such 
as  that  of  the  Linden.  (Ixxxiii.)  %  Also 


LXXXIII. 


employed  among  Fungals  to  denote  their 
spore-case. 

Carcinoma. — A  disease  in  trees  when  tbe 
bark  separates,  an  acrid  sap  exuding  and 
ulcerating  the  surrounding  parts. 

Carcithium. — The  mycelium  of  certain  Fun- 
gals. 

X  Carcytcs. — See  Mycelium. 

Carina,  (adj.  Carinatus). — A  keel.  The  two 
anterior  petals  of  a  papilionaceous  flower, 
the  three  anterior  in  a  Milkwort,  or  any 


such.  Also  tlie  thin  shai-pbackof  certain 
parts ;  as  that  of  a  glume  of  Phalaris,  &c. 
Cannato-plicatus. — So  plaited  that  each  fold 
is  like  a  keel,  as  in  the  peristome  of  some 
Urn-mosses,  (txxxiv.) 


LXXXIV. 


Canopsis. — A  one-celled,  one-seeded,  superior 
fruit,  whose  pericarp  is  membranous  and 
united  to  tbe  seed  ;  as  corn. 

Cariosus. — Decayed  ;  rotted  off. 

Carmine. — The  purest  red,  without  admix- 
ture. 

Carneus.  —  Flesh-colour  ;  the  pale  red  of 
Roses. 

Carnositas. — Fleshiness. 

Carnosus. — Fleshy;  of  the  consistence  offlesli. 

Caro. — The  fleshy  part  of  fruit.  The  flesh  or 
tissue  of  which  Fungals  consist. 

+  Carpadelium.— An  inferior  indebiscent  two 
or  more  eelled  fruit  with  solitary  seeds, 
and  carpels  which,  when  ripe,  separate 
from  a  common  axis,  as  in  Umbellifers. 

Carpel,  (adj.  Carpellaris). — One  of  tbe  rolled 
up  leaves  of  which  tbe  pistil  is  composed, 
whether  tbey  are  combined  or  distinct. 

Carpicus. — Of  or  belonging  to  a  seed-vessel. 

Carpidium. — Tbe  same  as  carpel. 

+  Carpium.—A  cai-pel. 

Carpoclonium. — A  free  case  or  receptacle  of 
spores  found  in  certain  Algals.  (Ixxxv.) 


LXXXV. 


Carpolociy. — That  part  of  Botany  which  trcnts 
of  the  structure  of  fruits  and  seeds. 

+  Carpoma. — A  collection  of  Spennangia. 

X  Carpomorpha. — Those  parts  in  cryptogamic 
plants  which  resemble  true  fruits  without 
being  such.    The  spores  of  Lichens. 

Carpon. —  In  Greek  compounds  =.  the  fruit. 

X  Carpopkorum. — The  stalk  of  the  pistil 
above  or  beyond  the  stamens. 

X  Oarpophyllum. — The  same  as  carpel. 

X  Carpopodium. — A  fruit-stalk. 

Carpostomium. — Tbe  opening  into  the  spore- 
case  of  Algals. 

Cartilaginous. — Hard  nnd  tough,  like  tbe  skin 
of  an  Apple-seed. 

c  2 
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CaruncvXa,  (adj.  Carunculatus,  Caruncu- 
laris). — A  wart  or  protuberance  rounder 
near  the  hilum  of  a  seed.  (Ixxxvi.) 


LXXXVI. 


Caryophyllaceous,  Caryophyllatus. — A  co- 
rolla whose  petals  have  long  distinct  claws 
(SB.  106,  1). 

Caryopsis,  (adj.  Caryopsideus). — See  Cariop- 


sis. 


+  Cassideous. — Having  the  form  of  a  helmet ; 
as  the  upper  sepal  in  the  flower  of  an 
Aconite.  (jLxxxuii.) 


LXXXVII. 

Cassus. —  Empty,  like  an  anther  without 
pollen. 

CoiStratus. — When  an  important  part  is  miss- 
ing, as  in  the  case  of  filaments  which 
have  no  anthers. 

+  Cataclesium.  —  A  one-celled,  one-seeded 
fruit,  inclosed  within  a  hardened  calyx, 
as  in  Mirabilis. 

t  Catapetalous. — Having  the  petals  slightly 
united  by  their  inner  edge  near  the  base, 
a«  in  the  Mallow.  A  form  of  polypeta- 
lous. 

Catenulatus. — Formed  of  parts  united  end  to 
end  like  the  links  of  a  chain. 

+  Cathedrus. — When  any  part  grows  between 
the  angles  of  a  stem. 

Catkin. — A  deciduous  spike,  consisting  of  uni- 
sexual apetalous  flowers  (SB.  42).  An 
amentum. 

+  Catulus. — A  catkin,  or  amentum. 

Cauda,  (adj.  Caudatus). — Any  long,  soft,  nar- 
row, terminal  appendage.  (Ixxxiiii.) 


Caudex. — The  axis  of  a  plant,  consisting  of 

stem  and  root. 
+  Caudex  repens. — A  creeping  stem  ;  what 

is  now  called  a  rhizome. 
Caudex  dcscendens. — The  root. 
J  Caudex  radids. — The  extreme  point  of  the 

root. 

J  Caudici-continuus. — Continuous  with  the 
stem ;  occasionally  said  of  leaves  which 
have  no  articulation  with  the  stem. 

Caudicula. — The  cartilaginous  strap  which 
connects  certain  kinds  of  pollen  masses 
to  the  stigma  (SB.  224,  3.  Ixxv). 

J  Cauliculus. — A  small  stem  produced  at 
the  neck  of  a  root  without  the  previous 
production  of  a  leaf.  Also  the  imaginary 
space  between  the  radicle  and  cotyledons 
of  an  embryo.  Also  the  stipe  of  certain 
Fungals. 

Cauligenus. — Arising  from  a  stem. 

Cauline. — Of  or  belonging  to  the  stem ; 
cauline  stipules  are  such  as  adhere  to 
the  stem  as  much  as  to  the  petiole  or  leaf. 

Caulis. — The  stem ;  the  ascending  axis  ;  a 
name  only  given  to  this  part  in  its  cus- 
tomary state,  growing  in  the  air. 

J  Camlis  deliquesccus. — A  stem  which  at  a 
distance  above  the  earth  breaks  into  irre- 
gular ramifications. 

X  Caulis  excurrens. — A  stem  which  shoots 
straight  from  the  ground  to  the  summit, 
having  branches  on  the  sides;  as  in  Abies. 

X  Caulocarpous. — A  stem  which  lives  many 
years,  repeatedly  bearing  flowers  and 
fruit ;  as  a  shrub  or  tree. 

X  Cauloma. — The  stem  of  a  Palm-tree.  The 
stem-like  portion  of  the  thallus  of  such 
Algals  as  some  Fuci. 

Caulon. — In  Greek  compounds  =  stem. 

Causticus. — Biting  in  taste,  like  Cayenne 
Pepper. 

Cavernuli. — The  pores  of  certain  Fungals. 
+  Cavitas. — The  pei'ithecium  of  certain  Fun- 
gals. 

X  Cavus. — The  peridium  of  certain  Fungals. 
X  Cavus  superus. — The  hymcnium  of  certain 
Fungals. 

+  Cella. — A  name  sometimes  given  to  a  form 
of  the  perithecium  among  Funcjals. 

Cells,  Cellulm. — Cavities  in  the  interior  of  a 
plant.  The  cells  of  tissue  are  those  which 
form  the  interior  of  the  elementary  vesi- 
cles. Cells  of  the  stem,  air-cells,  {Ixxxix) 


LXXXIX. 


Lxxxvm. 


&c.,  are  spaces  organically  formed  by  a 
peculiar  building  up  of  tissue,  for  various 
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purposes ;  cells  of  the  ovary,  &c.  are  the 
interior  of  carpellary  leaves,  and  so  on. 

Cellular  system. — That  part  of  tlie  plant  which 
consists  of  cells  or  elementary  vesicles. 

Cellulose. — The  primitive  membi-ane,  free 
from  all  deposits  of  sedimentary  or  other 
matter.  Its  composition,  according  to  the 
latest  analysis,  isC24  H20  Oio. 
Cenobium,  (adj.  Cenolionar,  Ccnohioneus) . 
— Such  fruits  as  those  of  Labiates,  Bomge- 
worts,  &c.,  which  consist  of  several  distinct 
lobes,  not  terminated  by  a  style  or  stigma 
(VK.  441,  4). 

Centimetrum. — A  French  measure  =  4^^^ 
French  lines. 

Centnfugal. — A  term  applied  to  those  kinds 
of  inflorescence  which,  like  the  cyme, 
flower  first  at  the  end,  and  last  at  the  base . 

Centripetal. — A  term  applied  to  those  kinds 
of  inflorescence  which,  like  the  spike  or 
capitulum,  flower  first  at  the  base,  and 
4ast  at  the  end  or  centre. 

Centron,  or  Centrum. — In  Greek  compounds 
=  calcar,  a  spur. 

Centrum. — The  centre  of  a  solid  body ;  as  of 
a  sphere,  or  cube. 

X  Cephalanthium. — The  capitulum  of  Com- 
posites. 

Cephalium. — A  peculiar  woolly  enlargement 
of  the  apex  of  the  stem  of  certain  Indian 
figs  called  Melocacts,  among  which  hairs 
the  flowers  appear. 

Cephalopliorum. — A  term  employed  among 
Fungals,  sometimes  to  denote  their  re- 
ceptacle, sometimes  their  stipe. 

4;  Cephalodium. — A  knob-like  shield,  such  as 
occurs  in  the  genus  Scyphophorus.  (pcc.) 
The  capitulum  of  Composites. 


xc. 

Ce})haIoideous. — The  same  as  Capitate. 

X  Ceratium. — What  is  usually  called  a  cap- 
sula  siliquiformis.  A  long,  slender,  horn- 
like, one-celled,  superior  fruit,  as  in  Hy- 
pecoum.  (xci.) 


XCI. 


Cephalum. — In  Greek  compounds,  the  head 
or  terminal  mass,  or  thickened  end  of 
anything. 

Ceraceus,  Cerem. — Having  the  consistence  or 

appearance  of  wax. 
Ceramidium. — See  Cystocarp. 
Cercidium. — The  Mycelium  of  certain  Fuu- 

gals. 

Cerinus. — The  colour  of  yellow  wax. 

X  Cerium,  Cerio. — Sauie  as  Cai'yopsis. 

Cei~nuus. — Inclining  a  little  from  the  perpen- 
dicular ;  generally  applied  to  drooping 
flowers  (SB.  51). 

Cervinus. — Deep  tawny,  such  as  tlie  dark 
part  of  a  lion's  hide. 

J  Ca'vix. — An  obsolete  term  for  rhizome. 

X  Cheeta. — A  bristle.  The  slender  stalk  of 
the  spore-case  of  Mosses.    Same  as  Seta. 

Chaff,  Chaffy. — See  Paleaceous. 

Chalaza,  (adj.  Chalazinus.) — That  part  of  the 
seed  where  the  nucleus  joins  the  integu- 
ments; it  represents  the  base  of  tlie 
nucleus,  and  is  invariably  opposite  the  end 
of  the  cotyledons,  as  at  +  in  the  accom- 
panying figure,  (jxcii.) 


XCII. 

Chalh  white, — Dull  white,  with  a  dash  of  grey. 
Channelled. — Hollowed  out  like  a  gutter,  as 

many  leaf-stalks. 
X  Cliaracinus. — Composed  of  single,  or  a  few, 

parallel  tubes,  like  the  stem  of  Chara 

(SB.  251). 

Character. — A  short  phrase  expressing  the 
essential  marks  by  which  a  given  thing 
is  distinguished  from  other  things.  A 
specific  character  distinguishes  one  species 
from  other  species,  and  so  on. 

Chartaceus. — Having  the  texture  of  writing 
paper. 

Cherm£siwus. — A  kind  of  crimson. 

Chloro. — In  Greek  compounds,  green. 

CJdorochrom. — Having  a  green  skin. 

Chlorosis. — A  loss  of  colour ;  a  kind  of  disease 
with  that  symptom. 

Chlorophyll. — The  green  resinous  granular 
colouring  matter  secreted  below  the  sur- 
face of  plants. 

Chorda  pistillaris. — A  line  of  tissue  reach- 
ing from  the  stigma  down  to  the  cavity  of 
the  ovary. 

X  Cliordaccous. — Having  the  form  of  a  cord 
or  rope. 

X  Chorion. — A  cai-pel ;  also  the  pulpy  matter 

which  fills  the  interior  of  a  young  seed 

before  impregnation. 
X  Chorionarius. — See  Etcerio. 
X  Chorisolepideus. — When  the  scales  of  the 

involucre  of  Composites  are  distinct  from 

each  other. 
Choristophylkis. — Sepnrate-lcavcd. 
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X  Chortonomia.— The  Al  t  of  making  an  herba- 
rium. 

+  Chromatidrum.—The  colouring  matter  of 
plants. 

Chromism. — A  praetcrnatural  colouring  of 
plants,  a3  that  of  leaves  when  they  be- 
come red,  &c. 

Chromule. — The  fluid  colouring  matter  of 
vegetation. 

Chrysaloideus. — Rolled  up  and  folded  up  at 

the  same  time. 
Chnjsanthus. — Yellow  flowered. 
Chryso.  —  In  Greek  compounds  =r  golden 

yellow. 

Chfysochrous. — Having  a  yellow  skin. 

J  Chymifera  vasa. — An  imaginary  siip-thread 
which  Hedwig  fancied  to  be  rolled  round 
a  tube  to  form  a  spiral  vessel. 

Cicatriculc. — The  scar  formed  by  the  separa- 
tion of  a  leaf  from  its  stem. 

Cicatrisatus,  i  Cicatricosus. — Marked  with 
scars. 

Ckatrix. — Any  kind  of  scar  formed  by  the 
separation  of  one  part  from  another. 

Cilice,  (adj.  ciliated). — Marginal  hairs  foi-ming 
a  fringe,  {xciii.) 


xcni. 


Ciliato-dentatus. — When  the  teeth  of  anj'- 
tbing  are  finely  serrated  as  if  fringed. 
{xciv.) 


XCIV. 

Oimidnus. — Smelling  of  bugs,  as  Coriander. 
Cinctiis. — A  term  applied  to  albumen  when 

surrounded  by  an  annular  embryo  (SB. 

106,  3). 

Ommchyma. — That  kind  of  tissue  in  which 
latex,  or  the  proper  juice  of  plants,  is 
conveyed  from  place  to  place  (EB.  46.) 

Oineraceus. — Ash-greyish. 


CiUato-se'iratus. —yVhcn  thescrratures  of  any- 
thing end  in  a  liair.  (xcv.) 


xcv. 

CinerciLS. — Ash-gi-ey ;  a  mixture  of  white  and 
black. 

Cinnabar,  Oinnabarinus. — Scarlet  touched 

with  orange. 
Olnnamomcus. — The  colour  of  Cinnamon. 
Circa. — In  Latin  compounds,  round  abotit. 
Circinalis,  Circinate. — Bent  like  the  head  of 

a  crosier,  (xcvi.) 


XCVI. 

Circumpositio. — A  layer;  that  is  to  say,  a 
branch  laid  into  the  ground  in  order  that 
it  may  strike  root. 

Circumscissile,  Circumscissu.'t. — Cut  circu- 
larly round  the  sides  (SB.  74). 

Circumscriptio. — The  outline  of  anything. 

J  Circumscpientia  folia. — Leaves  which  rise 
up  like  a  funnel  and  surround  the  stem 
as  if  to  protect  the  young  shoots,  as  in  the 
Mallow  of  Peru.  (Decandolle.) 

Cirrliiferus. — Bearing  a  tendril. 

CiiThiformis. — Shaped  like  a  tendril. 

Cirrliositas. — The  production  of  tendrils. 

Cirrhus,  (adj.  Cirrhose.) — A  tendril.  A  slen- 
der twisting  organ  by  which  a  plant 
climbs,  (xcvii.) 


XCVII. 

Qistoma. — A  membranous  sac  which  pene- 
trates stoniates,  and  reaches  the  bottom 
of  the  subjacent  chamber  (EB.  70). 

Cistophoi'um — The  stipe  of  certain  Fungals. 
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OUtella,  Oistula. — A  cell-like  shield  found 
in  the  genus  Sphserophovon.  {xcviii.) 


XCVIII. 

Citretis,  Citrinus. — Lemon-coloured. 
XCladenchyma. — Branched  parenchyma (EB. 
10,  55). 

Clados. — In  Greek  compounds  =  a  branch. 
J  Cladostroma. — A  receptacle, or  growing  point 

covered  with  carpels,  each  of  which  has  a 

free  placenta  (^xcix.) 


XCIX. 

Clathrus. — A  lattice ;  a  niemhrane  pierced 
with  holes  and  forming  a  kind  of  grate. 

C'^«</'?'a<its.— Latticed  ;  pierced  with  rect- 
angular apertures,  (c.) 


XClausili^- — A  name  given  by  Richard  to  his 
macropodal  embryo,  when  its  radicle  is 
united  by  the  edges  and  entirely  incloses 
all  the  rest. 

Clavatus,  claviformis.  —  Gradually  thick- 
ening upwards,  from  a  very  taper  base  ; 
as  the  appendages  of  the  flower  of 
Schwenckia.  (ci.) 


X  Clavicida. — A  tendril. 

Clavula. — Tiie  receptacle,  or  spore-case,  cf 

certain  Fungals. 
Claims. — Tiie  disease  which  produces  ergot 

in  grasses  ;  so  called  because  it  causes  the 

young  grain  to  grow  into  the  form  of  a 

nail  or  club. 
Claw. —  The  long  narrow  base  of  the  petals 

of  some  flowers ;  the  analogue  of  the 

petiole,  (m.) 


CII. 

Clestines. — Large  cells  of  parenchyma,  in 
which  raphides  are  often  deposited  (EB. 
64). 

Clinandrium. — Tlie  bed  of  the  anther,  of 
Ordiids ;  an  excavation  of  the  top  of  the 
column,  in  or  on  which  the  anther  lies, 
(mi.) 


cm. 

Clinanthium. — A  flat  or  broad  space,  on 
which  flowers  are  packed  closely  ;  the 
receptacle  of  Composites ;  a  shortened 
widened  axis  (VK.  181). 

Clinium. — In  Greek  compounds,— receptacle. 
Also  an  accessary  part  of  certain  Fungals, 
consisting  of  very  small,  long,  simple,  or 
branched  cells,  bearing  a  spore  at  their 
end.  (Leveille.) 

J  Olonanum. — The  ripe  spiral-coated  nucule 
of  a  Cliara. 

Clouded. — When    colours    are  unequally 

blended  together. 
Cloves. — Tiie  small  bulbs  formed  within  the 

mother-bulb  of  certain  plants ;  such  as 

Garlic. 

Club-shaped. — See  Clavatus. 

Clustered. — Collected   in    parcels,  each  of 

which  has  a  roundish  figure ;  as  the 

flowers  of  Cuscuta  (VK.  424). 
Clypeatus. — Having  the  form  of  an  ancient 

buckler;  the  same  as  scutate. 
Coacervatus. — See  Clustered. 
X  Coadnatu^,  Coadunatus,  Coadnitus,  Coalir 

tus. — See  Connatus. 
Coalitio. — The   growing  of  one    thing  to 

another;  as  tliat  of  petals,  which  causes 

a  n)onopctalous  corolla,  &c. 
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Coarctatun. — Coniracted;  drawn  close  together. 
:J:  Oourcture. — Tlie  neck   of  a  plant. — See 
Collum. 

CubwMcd. — Covered  with  loose,  white,  en- 
tingled,  tliin  hairs,  resembling  the  web 
ol  a  spider. 

Coccidium. — See  Cystocarp. 

Coccint'US. — Pure  carniiue  colour,  slightly 
tinged  with  yellow. 

Coccodes. — Rfscmbling  pills;  consisting  of 
spheroidal  granulations. 

Coccus. — A  shell ;  a  caipcl,  which  separates 
with  elasticity  from  an  axis  common  to 
itself  and  others  (VK.  194,  326,  3). 

Cochlear. — A  term  used  in  describing  »stiva- 
tion ;  when  one  piece,  being  larger 
than  the  others,  and  hollowed  like  a 
helmet  or  t  owl,  covers  all  the  others ;  as 
in  Acouitum.  (aV.) 


CIV. 

Cochlea/riformis. — Spoon-shaped. 

Cochleatc. — Twisted  in  a  short  spire,  so  as  to 
resemble  the  convolutions  of  a  snail- 
shell  ;  as  the  pod  of  Medicago  cochleata, 
the  seed  of  Salicornia  (SB.  121,  7). 

X  Cocldidiospermata. — Seeds  which  are  con- 
vex on  one  side,  and  concave  on  the  other, 
owing  to  unequal  growth,  or  anomalous 
structure,  (cv.) 


cv. 

Coelospermus. — Hollow-seeded ;  when  the  seed, 
or  seed-like  fruit,  is  hemispherical,  and 
excavated  on  the  flat  side  ;  as  in  Cori- 
ander. 

Ccenanthium. — The  receptacle  of  flowers  in 
the  inflorescence  called  a  Capitulum ; 
game  as  Cliiianthium. 

i  Cwnobio. — Same  as  Carcendus. 

Cceruleus. — Blue  ;  a  pale  indigo  colour. 

Ccesius. — Lavender  colour 

Cohesion. — The  union  or  supeifici.al  incorpo- 
ration of  one  organ  with  another. 

:J:  Coinopodus,  or  Cverwpodus. — Terminating 
downwards  in  a  cone,  as  the  embryo  of 
most  plants. 

Colenchyma. — See  Collenchyna. 

X  Goleophyllum,  or  Coleoptilum. — The  first 
leaf  which  follows  the  cotyledon  in 
Endogcns,  and  ensheaths  the  succeeding 
leaves. 

Coleorhiza,  (adj.  Coleorhizatus.) — The  sheath 
formed  at  the  base  of  an  Endogenous 
embryo,  when  it  is  pierced  by  the  true 
radicle. 

Colesida. — The  small  membranous  bag  which 
contains  the  spore-case  of  Liverworts. 


Collar. — The  ring  upon  the  stii)c  of  an 
Agaric  ;  also  see  Collum. 

X  Collare. — The  ligula,  or  transverse  mem- 
brane that  stands  in  grasses  at  the  junc- 
tion of  the  blad3  and  sheath  of  the  leaf. 
(fivi). 


Collateral. — Standing  side  by  side. 

Collectors. — The  hairs  found  on  the  style  of 
such  plants  as  the  Campanula,  which 
collect  or  brush  out  the  pollen  from  the 
anthers. 

Collenchyma. — The  cellular  matter  in  which 
the  pollen  is  generated  ;  usually  absorbed, 
but  remaining  and  assuming  a  definite 
form  in  some  plants,  as  in  Orchids,  or 
delicate  threads,  as  in  Qlluothci-a  (VK. 
121,  5). 

XColliculosus. — Covered  by  little  round  eleva- 
tions or  hillocks. 

X  Colliferus. — Bearing  a  collar,  as  the  stipe  of 
an  Agaric. 

Collinus. — Growing  on  low  hills. 

Collum. — The  point  of  junction  between  the 
radicle  and  plumula  ;  the  point  of  diver- 
gence of  the  ascending  and  descending 
axes;  that  is  to  say,  of  the  root  and  stem. 
Also  the  lengthened  orifice  of  the 
ostiolum  of  a  Lichen ;  Colliforme  is 
sometimes  used  for  an  ostiolum,  whose 
orifice  is  lengthened  into  a  neck. 

Colour,  {iLAy  Coloured,  Coloratus).  —  Any 
colour  except  green ;  in  technical  Botany 
white  is  regarded  as  a  colour,  and  green 
is  not. 

X  Colpenchyma.  —  Sinuous  cellular  tissue 
(EB.  656). 

X  Colum. — The  placenta. 

Columella. — A  little  column  ;  the  firm  centre 
of  the  spore-case  of  an  Urn-moss,  from 
which  the  spores  separate,   (crii.)  The 
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long  axis  round  which  the  parts  of  a  fruit 
are  united,  namely,  the  ripened  growing 
point ;  a  slender  axis,  over  which  tlie 
spore-cases  of  such  Fems  as  Trichoiiiaues 
are  arranged.    (VK.  58). 

Columna. — The  combination  of  stamens  and 
styles  into  a  solid  central  body;  as  in 
Orchids  (VK.  119,  1,  2,  3,  4). 

Columnans. — Having  the  form  of  a  column, 
as  the  stamens  of  a  Mallow-wort  (SB. 
108.  1). 

Coma,  (adj.  Comose). — The  hairs  at  the  end  of 
some  seeds  ;  the  empty  leaves  or  bracts 
at  tlie  end  of  the  spike  of  such  flowers 
as  the  Pine-apple. 

%  Combinate-venosus.  —  When  the  lateral 
veins  of  a  leaf  unite  before  they  reach 
the  margin. 

Comb-shaped. — See  Pectinatus. 

Commissure. — The  face  by  which  two  rarpels 
cohere,  as  in  UmbcUifers  (SB.  140,  B). 

X  Comm,unis  calyx. — An  involucre. 

Communis  petiolus. — The  first  and  principal 
leaf-stalk  in  compound  leaves  ;  the 
secondary  petioles  are  called  partial. 

J  Compaginatus. —  Packed  closely  one  over 
another. 

Complexus. — Tissue;  C.  ccllulosiis,  cellular 
tissue ;  C.  membranaceus,  the  tliin  mem- 
brane, which  is  the  foundation  of  all  tissue 
— elementary  membrane ;  0.  tubularis  is 
tubulai-  tissue,  or  woody  fibre ;  C-  utricu- 
lari^,  angular  cellular  tissue ;  C.  vascu- 
laris, spiral  vessels,  properly  so  called :  it 
is,  however,  often  extended  to  all  sorts  of 
tubes  with  markings  on  the  side,  and  so 
loses  precision,  and  with  it  all  value  as  a 
scientific  term. 

Complicatus. — Folded  up  upon  itself. 

Composition. — The  arrangement  of  organs, 
or  their  order  of  development,  or  their 
manner  of  branching,  &c. 

Compound,  Compositus. — When  formed  of 
several  parts  united  in  one  common 
whole ;  as  pinnated  leaves,  all  kinds  of 
inflorescence  beyond  that  of  the  solitary 
flower. 

Compressed. — Flattened  lengthwise  ;  as  the 

pod  of  a  Pea. 
Conceptaculum. — A  hollow  case  containing 

gongyli  in  Algals.   (cviii.)  Also  a  special 
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organ,  developed  in  some  Fungals  on  the 
Buiface,  or  in  the  interior  of  a  receptacle, 
and  containing  the  organs  of  reproduction 
as  well  as  their  accessories  ;  it  differs 


from  a  spore-case  in   the  latter  being 

itself  one  of  the  accessories,  and  only 

containing  spores. — Leveille. 
+  Conch iforinis. — Shaped  like  one  valve  of  a 

common  bivalve  shell. 
Concolor. — Of  the  same  colour  as  some  other 

thing  compared  with  it. 
Conduplicuntia  folia.  - —  Doubling  up  ;  as 

when  the  leaflets  of  a  compound  leaf 

rise  up  and  apply  themselves  to  each 

other  s  surfaces. 
Conduplicate,  Conduplication. — A  term  of 

aestivation ;  when  the  sides  of  an  organ 

arc  applied  to  each  otlier  by  their  faces. 


CIX. 


i  Condylium. — The  antheridium  of  a  Chara. 

Cone. — The  strobilus  or  conical  arrangement 
of  scales  in  tlie  fruit  of  a  Pine  or  Fir-tree. 

J  Conenchyma. — Tlie  conical  cells  which  con- 
stitute hairs  (EB.  5). 

Confei'tus. — Wlien  parts  are  pressed  closely 
round  about  each  other ;  packed  close. 

Conferruminate. — Glued  together. 

Confluent. — The  fastening  together  of  homo- 
geneous parts. — DecandoUe.  Gradually 
uniting  organically. 

Conformis. — Of  the  same  form  as  some  other 
thing. 

%  Congenital. — Grown  to  anything.  The 
same  as  Connate. 

Congestus. — Crowded  very  closely. 

Conglobatus. — Collected  into  a  ball,  as  the 
florets  of  Echinops. 

Conglomeratus. — See  Clustered. 

Conglutinatus. — Glued  together,  not  organ- 
ically united. 

Conical. — Having  the  figure  of  a  true  cone, 
as  the  prickles  of  some  Roses,  the  root  of 
Carrot. 

J  Conidium. — The  gonidium  of  a  Lichen. 
X  ConiotheccB. — The  cells  of  an  anther. 
Coniocysta  Closed  spore-cases  resembling 

tubercles,  and  containing  a  mass  of  spores. 
Conjugato-palmatus. — When  a  leaf  divides 

into  two  arms,  each  of  which  is  palmate. 

— DecandoUe. 
Connate. — When  the  bases  of  two  opposite 

leaves  are  united  together,    (cx)  Also 

when  any  parts,  originally  distinct, become 

united  in  after-growth. 


ex. 
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Conjugato-pinnatus. — Wlicn  a  leaf  divides 
into  two  amis  each  of  which  is  pinnated. 

Conjufjatm. — Paired.  When  the  petiole  of  a 
leaf  bears  one  pair  only  of  leaflets. — See 
Bifoliolate. 

X  Conjunctonum. — The  operculum  of  the 
spore-case  of  an  Urn-moss. 

Connectivalis. — Of  or  belonging  to  the  con- 
nective. 

Con/nectivc. — The  part  ■which  intervenes  be- 
tween the  two  lobes  of  an  anther  and 
holds  them  together ;  it  is  subject  to 
great  diversity  of  form  (EB.  16.9).  It 
appears  to  be  analogous  to  tlie  midrib  of 
a  leaf,  and  is  only  absent  when  an 
anther  is  strictly  one-celled ;  that  is  to 
say,  W'hen  the  whole  of  the  interior  of 
the  end  of  the  stamen  is  converted  into 
pollen. 

Connivcns. — Having  a  gradually  inward  di- 
rection, as  many  petals.  Converging. 

J  Conocarpium. — A  fruit  consisting  of  a  col- 
lection of  cai"pels  arranged  upon  a  conical 
centre,  as  the  Strawberry. 

Conoidal. — Resembling  a  conical  figure,  but 
not  truly  one,  as  the  calyx  of  Silene 
conoidea. 

J  Conostroma. — A  growing  point,  constituting 
a  free  central  placenta.  See  Endl.  GrUTidz, 
p.  264. 

Consuti^s. — When  parts  are  united  by  a  mem- 
brane of  threads. 
Contextus. — Tissue. 

%  Contematosus. — Covered  by  a  kind  of  ar- 
mature between  bristly  and  aculeate. 

Continuous. — The  reverse  of  articulated.  A 
stem  is  said  to  be  continuous  which  has 
no  joints. 

Contorted. — An  arrangement  of  petals  or  co- 
roUine  lobes,  when  each  piece  being  ob- 
lique in  figure,  and  overlapping  its  neigh- 
bour by  one  margin,  has  its  other  margin 
in  like  manner  overlapped  by  that  which 
stands  next  it.  {cxi.) 


Convei'genti-nervosus. — When  simple  veins 
diverge  from  the  midrib  of  a  leaf  and  con- 
verge towards  the  margin,  (cxiii.) 


CXI. 


Contortio. — A  twisting. 
Contortuplicatus. — Twisted  back  upon  itself. 
{cocii.) 


CXII. 

Contractus. — But  little  spreading. 
Contrarius. — Opposite  to  anything. 
X  Conus. — See  Strobilus  a.T]d  Cone. 
Converrjinervis. — When  the  ribs  of  a  leaf 

descrihe  a  curve  and  meet  at  the  point, 

as  in  Plantago  lanceolata. 
Comexiusculus. — Slightly  convex. 


CXIII. 


Convolutus,  Convolutiva. — AVhen  one  part 
is  wholly  rolled  up  in  another,  as  in  the 
petals  of  the  Wallflower,  {cxiv.) 


CXIV. 

Coppery. — Browish  red,  with  a  metallic 
lustre. 

X  Copulative. — Those  dissepiments  are  thus 
called  which  do  not  separate  well  from 
either  the  axis  or  walls  of  a  pericarp. 

Corallifoi'mis,  Coralloides. — Resenihling coral 
in  general  appearance. 

X  Cor  seminis. — The  embryo. 

Coracinus. — Raven-black. 

X  Corculum. — The  embryo. 

Cordato-hastatus.  —  Between  cordate  and 
hastate,  (c.tv.) 


cxv. 


Cordato-oratus. — Between  cordate  and  ovate. 
{cxvi.) 


CXVI. 
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Cordato-^agittaius. —  Between   cordate  and 
sagittate,  (cxvii.) 


CXVII. 


Cordate. — A  plane  body,  having  two  round 
lobes  at  the  base ;  the  whole  resembling 
the  heart  in  a  pack  of  cards  (EB.  117,  d). 

Cordiformis. — When  a  solid  has  the  form  of 
cordate. 

Coreses. — Dark  red,  broad,  discoid  bodies, 
found  beneath  the  epicarp.of  Grapes. 

Coriaceous.  —  Having  the  consistence  of 
leather. 

Corky. — Having  the  texture  of  the  substance 
called  cork. 

Coim. — A  fleshy  underground  stem,  having 
the  appearance  of  a  bulb,  from  which 
it  is  distinguished  by  not  being  scaly 
(EB.  103  a,  b;  SB.  5). 

Comeus. — Homy;  hard  and  very  close  in 
texture,  but  capable  of  being  cut  without 
difficulty,  the  parts  cut  off  not  being 
brittle,  as  the  albumen  of  many  plants. 

Comicidatus. — Terminating  in  a  process  re- 
sembling a  horn ;  as  the  fruit  of  Trapa 
bicornis.  If  there  are  two  horns  the 
word  bicornis  is  used  ;  if  three,  tricornis, 
and  so  on  (VK.  484). 

X  Comiculifents. — Having  hollow,  horn-like 
processes,  as  many  Borageworts  in  the 
orifice  of  their  corolla;. 

Cornu,  (adj.  Comiitus). — A  horn-like  pro- 
cess, commonly  solid  (EB.  161,  c),  and 
usually  a  metamorphosed  state  of  some 
other  organ.  %  Also  employed  in  the 
sense  of  Calcar. 

Corolla,  (adj.  Coo'ollaris,  Corollinus). — That 
part  of  a  flower  which  intervenes  between 
the  calyx  and  stamens ;  its  parts  are 
called  petals. 

J  Corolla. — The  annulus  of  certain  Fungals. 

X  Corollula. — A  small  corolla. 

Coronula. — The  smiill  calyx-like  body  which 
crowns  the  nucule  of  Chara. 

Corona. — A  coronet.  Any  appendage  that 
intervenes  between  the  corolla  and  sta- 
mens, as  the  cup  of  a  Daffodil  (EB.  161,b), 
or  the  rays  of  a  Passion-flower  (VK.  227, 

Corona  staminea. — A  coronet  formed  from 
transformed  stamens  (EB.  161,  d). 

Coronam. — Situated  on  the  top  of  anything. 
Thus,  the  limb  of  the  calyx  may  crown 
an  ovary  ;  a  gland  at  the  apex  of  the  fila- 
ment may  crown  a  stamen. 

Coronatus. — Furnished  with  a  coronet ;  also 
in  the  sense  of  Coronans. 

Corpus. — The  mass  of  anything ;  thus,  C. 
ligneum  or  lignosum,  signifies  the  mass 
of  the  woody  tissue  of  a  plant,  and  C. 
medullare  the  mass  of  its  cellular  tissue 
in  the  pith. 


XCorpusculavermiforniia. — Spiral  vessels  in  a 
contracted,  strangled,  disturbed  condition. 

Corpora  carnosa. — The  spore-cases  of  certain 
Fungals. 

X  Corpuscula. — The  spore-cases  of  certain 
Fungals. 

Corrugated,  Corrugativus. — When  the  parts 
are  crumpled  up  irregularly,  as  the  petals 
of  the  Poppy,  or  the  skin  of  some  seeds. 
(cxviii.) 


CXVIII. 


Cortex. — The  Barl;  (which  see.)  Also  the  pe- 
ridium  of  certain  Fungals. 

Cortical  integument. — The  bark,  or  false 
bark  of  Endogens. 

Cortinate,  CortinMrimcs. — Having  a  cobweb- 
like texture. 

Cortical  stratum. — The  superficial  layer  of 
tissue  in  the  thallus  of  a  Lichen. 

Corticatus. — Harder  externally  than  inter- 
nally.   Having  a  rind. 

Cortina. — The  filamentous  annulus  of  certain 
Agarics. 

%  Corydalineus. — Resembling  the  flower  of  a 
Fumewort. 

Corymb,  (adj.  Corymbose'). — A  raceme,  whose 
pedicels  are  gradually  shorter  as  they  ap- 
proach the  summit,  so  that  the  result  is 
a  flat-headed  inflorescence,  as  in  Candy- 
tuft. 

Coo'ymb,  compound. — A  branche<l  corymb, 

each  of  whose   divisions  is  corymbose 

(EB.  139  f). 
Corynidia. — Processes  sunk  into  the  margin 

of  the  germinating  leaf  of  Ferns,  and 

containing  spiral  threads. 
Costa. — The  midrib  of  a  leaf;  that  part  which 

is  a  direct  extension  of  the  petiole,  and 

whence  the  veins  arise  ;  a  leaf  may  have 

many  costac. 
Costatus. — JWhen  there  is  only  one  rib ;  as 

in  most  leaves.    Also  the  mere  adj.  of 

costa. 

Costato-venosus. — When  the  parallel  side- 
veins  of  a  feather-veined  leaf  are  much 
stouter  than  those  which  inters'ene. 
(cxix.) 


CXIX. 


xxviii 


COT— CRI. 


Cotyledons. — The  seed-lobes ;  the  first  leaves 
in  the  rudimentary  plant  or  embryo. 

Cotyliform. — Dislied.  Resembling  rotate,  but 
with  an  erect  limb. 

Crassus. —  Something  thiclcer  than  visual. 
Leaves  are  gencnilly  papery  in  texture  ; 
the  loaves  of  cotyledons,  which  are  much 
more  fleshy,  are  called  crassa. 

Orata-a. — The  cup-shaped  receptacle  of  cer- 
tain Fungals. 

Cratenformis.  —  Concave,  hemispherical,  a 
little  contracted  at  the  base,  (cxx.) 


CXX. 

O)'eam-colour. — White,  verging  to  yellow, 
with  little  lustre. 

J  Cremocarpiuni. — Such  fi-uits  as  that  of 
Umbellifers,  consisting  of  two  or  more 
indehiscent  inferior  one-seeded  carpels 
adhering  round  a  distinct  and  separable 
axis. 

Crcna,  Crenatura,  Orenel,  Crenelling. — A 

round  or  convex  tooth. 
Cmiate,  Crenelled. —  Having  convex  teeth. 

(cxxi.)     "When  these  teeth  are  them- 


CXXI. 

selves  crenated,  bicrenate  is  the  term 
which  is  used. 
Crenato-dentatm. — Divided  at  the  edge  into 
triangular  notches,  (cxxii.) 


CXXII. 

Crenato-sermtus. — When  serratures  are  con- 
vex, and  not  straight,  (cxociii.) 


CXXIII. 

Cremulatus. — Having  the  edge  divided  into 

small  crenels. 
Crescent-shaped. — Resembling  the  figure  of 

the  crescent,  or  young  moon,  (exxiv.) 


CXXIV. 

X  d'cscente^innatisectus. — When  the  lobes  of 
a  pinnated  leaf  become  gra finally  larger  as 
they  approach  the  end  (EB.  120  d). 

Ct'ested. — Having  an  elevated,  irregular,  or 
notched  ridge,  resembling  the  crest  of  a 
helmet.    This  term  is  chiefly  applied  to 


seeds,  (cxxv.)  and  to  the  appendages  of 


cxxv. 

anthers;  it  also  belongs  to  bracts  which 
form  with  their  edges  an  appearance  like 
tliat  of  a  crest,  (cxxvi.) 


CXXVI. 

Cretaceus. — Very  dull  white,  with  a  little 
touch  of  grey. 

Cnbrosus. — Pierced  (like  a  sieve)  with  nume- 
rous close  small  apertures. 

Crinitus. — Having  tufts  of  long  weak  hairs, 
growing  from  different  parts  of  the  sur- 
face. 

J  Crispahilis,  Crispiescens.  —  Capable  of 
curling  up,  or  having  a  tendency  to  do  so. 
{cxomi.) 


CXXVII. 

X  Crispativus. — This  tei-m  has  only  been  used 
for  that  kind  of  vernation  in  which  the 
surface  of  a  leaf  is  very  much  elevated 
or  crumpled. 

Cristato-rugosus. — When  the  wrinkles  of  a 
surface  are  deep  and  sharp-edged. 
{cotxviii.') 


CXXVIII. 

Ciispatura,  (adj.  Crispus). — When  the  edge 
is  excessively   and   irregularly  divided 


CRI— CYC. 


and  twisted  (EB.  118,e)  ;  also  when  the 

surface  of  a  leaf  is  much  puckered  and 

crumpled.    A  diminutive  of  BuUate, 

(which  see). 
Cristatm. — See  Crested. 
Croceus,  Crocatus. — Saffron-coloured. 
Crowded. — When  parts  are  pressed  closely 

round  each  other. 
Crowning. — See  Coronans. 
Cruciate,  Crucifoi-mis. — Having  the  form  of 

across,  with  equal  arms,  as  the  flowers  of 

Crucifers  (SB.  100). 
Crumpled. — See  Com-itgated. 
Crusta. — The  upper  surface  of  Lichens. 
Ci-ustaceous. — Hard,  thin,  and  brittle ;  as  the 

seed-skin  of  Asparagus. 
X  Crypta. — The  sunken  glands  or  cysts  which 

occur  in  dotted  leaves. 
Cryptos. — In  Greek  compounds  =  concealed; 

thus  Cryptogams  are  plants  with  concealed 

sexes. 

Cryptonemata. — Small  cellular  threads  pro- 
duced by  Cryptostomata,  (cxxix.) 


CXXIX. 


Cryptostomata. — Little  circular  nuclei  found 
on  the  surface  of  some  Algals.  (^cxxx.) 


cxxx. 

Cubit,  (adj.  Cuhitalis). — Eighteen  inches,  or 
the  distance  between  the  elbow  and  the 
tip  of  the  fingers. 

Cuius,  (adj.  Cvhicus). — A  right-angled  solid, 
with  all  the  sides  equal  ;  a  cube. 

Cucullus. — A  hood  or  terminal  hollow. 

Cucidlatus. — When  the  apex  or  sides  of  any- 
thing are  curved  inwards,  so  as  to  resem- 
ble the  point  of  a  slipper,  or  a  hood 
(SB.  232,  1). 

Culm,  Culmus,  (adj.  Culmeus). — The  straw 
of  corn  ;  a  kind  of  hollow  stem. 

Culmifer. — Producing  culms. 

Cuneatus,  Cuneifo^mis,  t  Cunearius. — 
Wedge-shaped.  Inversely  triangular, 
with  rounded  angles  (EB.  118  c). 

Cunimlatus. — Pierced  with  a  long  deep  pas- 
sage, open  at  one  end,  as  the  peduncle  of 
Tropseolum. 

;lCunix. — The  separable  place  which  intervenes 
between  the  wood  and  bark  of  Exogens. 

Cupula. — The  cup  or  husk  of  the  acorn, 
Spanish  Chesnut,  &c. ;  a  collection  of 


bracts;  a  sort  of  involucre;  a  cup-like 
body  found  in  such  Fungals  as  Peziza. 

Cupmla-shaped,  CitpuUfoi'mis. — Slightly  con- 
cave, with  a  nearly  entire  margin  ;  as  tlie 
calyx  of  Citrus,  or  the  cup  of  an  acorn. 

Cup-shaped. — A  short  cylinder,  open  at  one 
end,  rounded  at  the  other,  but  not  con- 
tracted at  the  bniu;  the  whole  resem- 
bling a  drinking-cup  (cxxxi). 


CXXXI. 

Curled. — See  Crispatura. 

Curvative. — When  tlie  margins  are  slightly 

turned  up  or  down,  without  any  sensible 

bending  inwards  (cxxxii). 


CXXXII. 

Curve-rihied. — When  the  ribs  of  a  leaf  de- 
scribe curves,  and  meet  at  the  point ;  as 
in  Plantago  lanceolata. 

Curvinervvus,  Curvivenius,  Curve-veined. — 
Thesameas  Convergenti-nervosus,{vih\c\\. 
see). 

X  Cushioned. — Convex,  a  little  flattened. 
Cuspidate. — Tapering  gradually  into  a  rigid 
point ;  also  abruptly  acuminate  (cxxxiii.) 


CXXXIII. 

as  the  leaflets  of  many  Rubi. 

Cuticle. — The  external  homogeneous  skin  of 
a  plant,  consisting  of  a  tough  membrane 
overlying  the  epidermis.  The  word  is 
also  used  for  the  skin  of  anything, 
including  the  epidermis. 

Cutis. — The  Peridium  of  certain  Fungals. 

+  Cyamium. — A  kind  of  follicle,  resembling 
a  legume. 

Cyaneus,  in  composition  Cyano,  J  CyanoBus^ 
X  Cyalinus. — A  clear  bright  blue. 

Cyanochrous. — Having  a  blue  skin. 

Cyathiformis. — See  Cup-sh  aped. 

Cyathios. — The  cup-like  body,  which  contains 
propagula  in  Marchantia. 

Cycle. — A  term  employed  in  the  theory  of 
spiral  leaf-arrangement  to  express  a  com- 
plete turn  of  the  spire  which  is  assumed 
to  exist. 

Cyclical. — Rolled  up  circularly,  as  many 
embryos,  (cxxxiv.) 


CXXXIV. 


XXX 


CYC— DEC. 


Cyclosis. — A  supposed  motion  of  fluids,  oc- 
cun-ing  in  the  kind  of  tissue  called 
cinenchynia. 

X  CylindrantJierce. — Same  as  Synrjenesious. 

X  Cylindrenchyma.  —  Cylindrical  cellular 
tissue,  as  that  of  Conferva;,  of  many 
hairs,  &c.  (EB.  ]  95  a). 

X  Cylindrobasiostemon. — When  stamens  are 
both  syngenesious  and  monadelphous. 

Cyma,  Cyme. — A  kind  of  inflorescence,  pro- 
duced by  the  rays  of  an  umbel  forming 
one  terminal  flower,  and  then  producing 
secondary  pedicels  from  below  it,  in  the 
centrifugal  manner,  as  in  a  Laurustinus 
(SB.  41).  Its  diagram  is  thus,  (cxxxv.) 

3n  a 


CXXXV. 

Cymhiformis  449. — Having  the  figure  of  a 
boat  in  miniature ;  that  is  to  say,  concave, 
tapering  to  each  end,  witli  a  keel  exter- 
nally; as  the  glumes  of  Phalaris  cana- 
riensis.  (cxxxvi.) 


CXXXVI. 

CymhellcB. — Reproductive  locomotive  bodies, 
of  an  elliptical  form,  found  in  some 
Algals. 

Cynarrhodum. — Such  a  fruit  as  that  of  the 
Rose,  in  which  many  bony  achasnia  are 
inclosed  in  a  fleshy  hollow  enlargement 
of  the  ai>cx  of  the  flower-stalk. 

Cyphelia. — Collections  of  gonidia  in  the  form 
of  cups. 

Cyphellce. — Pale  wart-like  spots,  found  on  the 
under  surface  of  the  thallus  of  some 
Lichens.  • 

Cyjmla. — The  dry  one-celled  one-seeded  in- 
ferior fruit  of  Composites. 

t  Cyrrhiis.— See  Cirrhus. 

Cystocarpium. — A  case  including  a  great 
many  spores  in  Algals.  (cxxxvii.) 


CXXXVII. 


Cystidia. — Salient  cells,  accompanying  the 
basidia,  or  asci  of  Fungals  ;  by  some  re- 
garded as  antheridia. 

Cystis. — The  spore-case  of  certain  Fungals. 

X  Cystula. — See  Cistella. 

Cytohlast. — The  elementary  spherule,  derived 
from  organic  mucus,  and  producing  a  cell 
fi-om  its  side,  according  to  Schleiden. 


Dcedaleus.  — When  a  point  has  a  large 
circuit,  hut  is  truncated  and  ragged. 
Being  wavy  and  irregularly  plaited  as 
the  hymenium  of  some  Agarics. 

Dealbatus. — Covered  with  a  very  opaque 
white  powder. 

Deca. — In  Greek  composition  =  ten. 

Deciduous. — Finally  falling  off ;  as  the  calyx 
and  corolla  of  Crucifers. 

Declinate. — Bend  downwards. 

Decoloration. — The  absence  of  all  colour. 

Decompound,  Decompositus. — Having  various 
compound  divisions  or  ramifications. 

Decreasingly  pinnate. — When  leaflets  dimi- 
nish insensibly  in  size,  from  the  base  of 
the  leaf  to  its  apex,  (cxxxviii.) 


cxxxvm. 

Decumbent. — Reclining  upon  the  carlli,  ainl 
rising  again  from  it.  (cxxxix.) 


CXXXIX. 

Decun-entf.— Prolonged  below  the  point  of 
insertion,  as  if  running  downwards,  {cxl.) 


CXL. 


DEC— DEO. 


t  Decursively  pinnate. — When  a  petiole  is 
winged  by  the  elongation  of  the  base 
of  the  leaflets  ;  hardly  dilTeient  from 
pinnatifid. 

X  Decui'dvus. — Same  as  Decurrent. 

Decussate. — Arranged  in  pairs  that  alter- 
nately cross  each  other,  {cxli.) 


CXLI. 

DediipUcation. — The  supposed  unlining  pro- 
cess which  some  Botanists  believe  in 
when  one  organ  in  a  flower  is  produced 
opposite  another.    (See  EB.  par.  413). 

Deferent. — Conveying  anything  downwards. 

Deflexed. — Bent  downwards. 

Defoliation. — The  casting  off  of  leaves. 

Deformation. — An  alteration  in  the  usual  form 
of  an  organ  by  accident  or  otherwise. 

Degradation. — A  change  consisting  of  an 
abstraction,  loss,  abortion,  or  non-deve- 
lopment of  usual  organs. 

Dehiscence. — The  act  of  splitting  into  regular 
parts,  or  in  some  manner  dependent  upon 
organic  structure. 

Deliquesccns. — Branched,  but  so  divided  that 
the  principal  axis  is  lost  trace  of  in  rami 
fications  ;  as  the  head  of  an  oak  tree. 

I  Deliquium. — See  Emarr/inate. 

Deltoid. — A  solid,  the  transverse  section  of 
which  has  a  triangular  outline,  like  the 
Greek  A.  (cxlii.)    Also  applied  to  the 


Demersus. — Buried  beneath  water. 
X  Denarii. — Ten  together, 
i  Dendrio-thamnodes. — A  thallus,  branched 

like  a  bush. 
Dendron. — In  Greek  compounds  =  a  tree. 
Deni — Ten  together. 

2)e«s. — A  toothing,  (adj.  Dentate) ;  having 
sharp  teeth  with  concave  edges.  Wlien 
these  teeth  are  themselves  toothed,  the 
part  is  duplicato-dcntate,  not  hidcntate 
which  means  two-toothed  (EB.  119  f). 
{cxliv.) 

Dentato-crenatus. — The  same  as  Orenato- 
dentatus. 

Dentnto-laciniatus.  —  When  tootliings  are 
irregularly  extended  into  long  points. 
{cxliv.') 


CXLII. 

outline  of  thin  bodies. 
Dendroides. — Divided  at  the  top  into  a  num- 
ber of  branches,  so  as  to  resemble  the 
bead  of  a  tree  ;  only  applied  to  small 
plants  like  Mosses,  {cxliii.) 


CXLIV. 

Dentato-serrafus. — When  toothings  are  taper- 
pointed  and  curved  forwards,  like  serra- 
tures.  (cxlv.) 


CXLIII. 


CXLV. 

Denudatus. — When  a  surface  which  has  once 
been  hairy,  downy,  &c.,  becomes  naked. 

Deoperculatus. — A  term  used  in  describing 
Mosses,  when  the  operculum  will  not  se- 
parate spontaneously  from  the  spore-case. 
{cxlvi.) 


CXLV  I. 


xxxii 


DEO— UTt/. 


Deorsum. — Downwards. 

Depauperatus. — When  some  part  is  less  per- 
fectly developed  than  is  usual  in  plants 
of  the  same  family.  Thus,  when  the 
lower  scales  of  a  head  of  a  Cyperaceous 
ulant  produce  no  flowers,  such  scales  are 
said  to  be  depauperated,  or  starved. 

Dcpendeiis. — Hanging  downwards. 

Depressed. — Broad  and  dwarf,  as  if,  instead  of 
lengthening  pei-pcndicularly,  growth  had 
taken  place  horizontally,  (cxlvii.) 


CXLVII. 

Devresso-truncattis. — Same  as  Retuse. 

X  .Deregulains. — Something  between  regular 

and  irregular. 
Derma. — In  Greek  compounds  =  the  bark  or 

rind. 

X  Dermis. — The  skin  of  a  plant. 
Descending. — Having  a  direction  gradually 

downwards. 
X  Descensus. — The  root. 
Desinentia. — The  manner  in  which  a  lobe 

terminates. 

Desmos. — In  Greek  compounds  =  anything 

bound  to  another  or  brought  into  close 

contact  with  it. 
Deuterostrophes. — Spirals  of  a  third  degree  in 

the  development  of  leaves. 
Dextrorsus. — Turned  to  the  right  hand. 
Dextrorsum-volubilis. — Twisting  to  the  right. 

(cxlviii.) 


CXLVm. 
DL — In  Greek  compounds  =:  two. 
X  Diaclienium,Diakenium. — Same  as  Cremo- 
carp. 

Dlcu:hyma. — The  green  cellular  matter  of 
leaves. 

Dtade.lphous. — Consisting  of  two  parcels  of 
stamens  or  fraternities  (SB.  ."iS). 


Diagnoses.  —  The  short  characters  or  dc- 
scriptions  by  which  plants  are  distinguished 
from  each  other. 

Dialypetalus. — The  same  as  Polypetalous. 

Dialyphyllivs. — The  same  as  Polysepalous. 

X  Diaphysis. — A  praeternalural  extension  of 
the  centre  of  the  flower,  or  of  an  inflo- 
rescence, 

Diaphanivs,  X  Diophanus. — Transparent,  or 
nearly  so. 

Dichlamydeous. — Having  both  calyx  and 
corolla. 

X  Dichogamus. — When  the  florets  of  an  in- 
florescence are  of  two  separate  sexes. 

Dichotomia. — A  forking  or  division  by  two. 
(adj.  Dichotomus,  X  Dichotomalis)  — 
Having  the  divisions  always  in  pairs ;  a 
term  equally  applied  to  branches,  or 
veins,  or  forks,  (cxlix.) 


CXLIX. 

Diclinous. — Having  the  stamens  in  one  flower 

and  the  pistil  in  another. 
Diclesium. — A  one-seeded  indehiscent  fruit 

inclosed  within    a  hardened  perianth, 

as  in  the  Marvel  of  Peru. 
Dicocmis. — Splitting  into  two  cocci. 
Dicotyledonous. — Having  two  cotyledons. 
Didymiis. — Double  ;  growing  in  pairs,  as  the 

fruit  of  Umbellifers  ;  X  divided  into  two 

lobes,  like  the  prongs  of  a  fork. 
Didynamous. — Having  two  stamens  longer 

than  the  two  others  (SB.  173,  2). 
Digitatns. — When  several   distinct  leaflets 

radiate  from  the  point  of  a  leaf-stalk. 

{cl.) 


DIE— DIS. 


xxxiii 


X  IHeresilis,  (adj.  Dieresilian). — The  same 

as  Carccrulus. 
Diffcn'^mis,  (adj.   Difformitas.) — Deformed  ; 

unusual  formation. 
Diffvactus. — Broken  to  pieces,  or  seeming  to 

be  so. 

I^iffiise. — Spreading  widely. 
Diffusus  color. — A  "  run  "  colour. 
Diffitalifonnis.  —  Like    campanulate,  but 

longer  .md  irregular,  as  the  corolla  of 

Digitalis  (VK.  360,  1). 
jy'ig^itato-pinnate.  —  When  the  leaflets  of  a 

digitate  leaf  are  pinnate,  (cli.) 


CLI. 

Digitinervius. — When  the  ribs  of  a  leaf  radiate 
from  the  top  of  the  petiole  (EB.  118  e). 

Digitus,  (adj.  Digitalis.) — The  length  of  the 
Index  finger. 

J  Dildceratiis. — The  same  as  Lacerus. 

X  Dilepidus. — Consisting  of  two  scales. 

Dimidiate. — When  one  half  an  organ  is  so 
much  smaller  than  the  other  as  to  seem 
as  if  missing,    {clii.)    Hardly  different 


CLII. 

from  oblique,  except  in  degree, 
slit  half-way  up.  {cliii.) 


Also 


CLIII. 

Dimidiato-cordatus. — When  the  larger  half 
of  a  dimidiate  leaf  is  cordate. 

Dimotus. — Somewhat  remote  from. 

Dicecia,  (.adj.  Dioecius,  Dioicus.)  —  Wlien 
the  sexes  of  a  plant  are  borne  in  different 
flowers  by  distinct  individuals,  as  in 
Willows.    Expressed  by  the  signs  $  ?  . 


Dioico-polygamus. —  When   some    of  the 

flowers  of  a  dioecious  plant  produce  hcnna- 

phrodite  flowers. 
Dipetalous. — Consisting  of  two  petals. 
Diphyllus. — Two-leaved. 
Diploe. — That  part  of  the  parenchyma  of  a  leaf 

which  intervenes  between  the  two  layers 

of  epiderm. 

Diplostcmonous. — Having  twice  as  many  sta- 
mens as  petals. 

J  Diplotegia. — An  inferior  capsule. 

Dipterus. — HaAnng  two  wing-like  processes. 

Dipyrenus. — Containing  two  stones  or  pyrena;. 

Directe-venosus .  —  A  feather-veined  leaf 
whose  secondary  ribs  (primary  veins)  pass 
straight  from  the  mid-rib  to  the  margin 
(SB.  195,  197,  198). 

Disciform. — Flat  and  circular;  the  same  as 
orbicular.  A  name  given  to  the  cham- 
bered pith  of  such  plants  as  the  Walnut. 

Discocarpium. — A  collection  of  fruits  placed 
within  a  hollowed  receptacle,  as  in  many 
Roseworts. 

Discoidal. — Orbicular,  with  perceptible  thick- 
slightly  convex,  and   a  rounded 


ness. 


border,  (cliv.) 


CLIV. 

Discolor. — Parts  having  one  surface  of  one 
colour,  and  the  other  of  another  colour. 
Also  any  green  colour  altered  by  a  mix- 
ture of  purple. 

Discopodium. — The  foot  or  stalk  on  which 
some  kinds  of  disk  are  elevated. 

Disciis,  Disk. — An  organ  intervening  between 
the  stamens  and  ovary ;  it  assumes  many 
forms,  the  most  common  of  which  is  a 
ring  or  scales,    {civ.  a.) 


CLV. 


It  is  apparently  composed  of  met.amor- 
phosed  stamens.    Also  the  receptacle  of 
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certain  FungaJs,  or  the  hymenium  of 
others. 

Dissected. — Cut  into  many  deep  lobes. 

Dissepiments.  —  The  partitions  in  a  fruit 
caused  by  the  adliesiou  of  the  sides  of 
carpel  lary  leaves.  Sj)  unous  Dissepimen  ts, 
are  any  partitions  in  fruit  which  have 
not  that  origin. 

Distichous. — Wlien  parts  are  arranged  in  two 
rows,  the  one  oj)posite  to  tlie  other,  as 
the  florets  of  many  Gi-asses  (SB.  241). 

Distinct. — Separate  from. 

Distractile. — Divided  into  two  parts  as  if 
torn  asunder,  like  the  connective  of  some 
anthers  CEB.  169  h). 

Diwnus. — Enduring  but  for  a  day,  as  the 
flower  of  Tigridia. 

Divaricating,  Divai-icatus.  —  Straggling, 
spreading  abruptly,  and  at  an  obtuse 
angle,  such  as  140°. 

Divergence,  (ndyDiverging). — Spreading  away 
at  such  an  angle  as  20°  to  40°. 

J  Divcrginervius. — Having  the  main  ribs  radi- 
ating. 

Diversifiwus. — When  a  plant  or  inflorescence 
bears  flowers  of  two  or  more  sorts. 

Diver sus. — Variable.  DC. 

Dodcca. — In  Greek  compounds  =r  12. 

Dodrans,  (adj.  Dodrantalis). — Nine  inches, 
or  tlie  space  between  the  thumb  and  the 
little  finger  separated  as  widely  as  possible. 

DolahrifoiTuis. — Fleshy, nearly  straight,some- 
what  terete  at  the  base,  compressed 
towards  the  upper  end  ;  one  border  thick 
and  straight,  the  other  enlarged,  convex, 
and  thin,  (clvi.) 


CLVI. 


Dorsal. — Fixed  upon  the  back  of  anything. 

Jhrsiferus. — Bearing  something  on  the  back. 

Dorsum.— The  back  of  anything ;  in  tlie 
parts  of  the  flower,  that  surface  which 
looks  towards  the  outside. 

Dotted. — Furnished  with  transparent  recep- 
tacles of  oil,  looking  like  dots  ;  marked 
with  punctures. 

Double-bearing. — Producing  twice  in  the 
same  season. 

Doubly. — Ha^ang  a  form  or  structure  re- 
peated ;  doubly  toothed  =  teeth  them- 
selves toothed,  and  so  on.    See  cxliv. 

Downy. — Covered  with  very  short,  weak,  close 
hairs. 

Drupeola — A  little  Drupe. 

Drupe,  (adj.  Drupaceous). — A  fleshy  or  suc- 
culent fruit,  with  a  bony  putamen  or 
lining,  as  a  Plum. 

X  Drupe,  spuiiot^s. — Any  fleshy  body  inclos- 
ing a  stone. 


Ducts: — Tubular  vessels  marked  by  trans- 
verse lines  or  dots  ;  apparently  in  some 
cases  modifications  of  spiral  vessels,  when 
they  are  called  closed,  annular,  reticu- 
lated, and  scalariform,  sometimes  ana- 
logous to  pitted  tissue,  when  they  are 
called  dotted,  and  form  bothrenchyma 
(EB.  33,  34,  35,  &c.) 

Dulcis. — Any  kind  of  taste,  which  is  not 
acrid. 

Dumetum,  Dumus. — A  low  branching  shrub. 
Duodeni. — Gro-wing  twelve  together. 
Du2dex.— Double. 

Duplicuto-crenatus. — When  each  crenel  is 

itself  crenate. 
Duplicato-dentate. — When  each  toothing  is 

itself  toothed. 
Duplicato-pinnate. — When  the  leaflets  of  a 

pinnate  leaf  become  themselves  pinnate 

(EB.  120,  1). 
Duplicato-serrate. — When  each  serrature  is 

itself  serrated. 
J  Dwplicato-ternatus. — See  Bitemate. 
X  Duplicatus. — Growing  in  pairs. 
Duplo. — Twice   as   much   as,  or  twice  as 

many  as. 

Duramen. — Heartwood.  That  part  of  the 
timber  of  a  tree  which  becomes  hardened 
by  matter  deposited  in  it.  It  is  next 
the  centre  in  Exogeni,  and  next  the  cir- 
cumference in  Endogens. 

X  Dyclesium. — See  Diclesium, 

Dynamis. — A  power.  A  figurative  expression 
employed  bvLinnaus  to  express  the  degrees 
of  development  of  stamens.  Thus  his 
Didynamia  signified  stamens  of  two  difl^er- 
ent  lengths,  or  of  two  diflterent  degrees 
of  development. 

%  Dyplostemones. — See  Diplostemonous. 

t  Dyplotegia. — See  Diplotegia. 


E,  Ex. — In  composition  —  without ;  thus  ex- 
albuminous  signifies  without  albumen. 

Eared. — Having  two  small  rounded  lobes  at 
the  base.    See  Auriculate. 

t  Ebetatus. — See  Hebetatus. 

Eborinus. — The  colour  of  ivory, 

Ebracteatm. — Having  no  bracts. 

Ebwmeui. — See  Eborinus. 

Ecalcaratu-s. — Having  no  calcar. 

+  Echlastesis. — The  production  of  buds  within 
ilowers,  in  consequence  of  monstrous 
development ;  or  on  inflorescences. 

Edenlatus,  Edentulus. — Not  having  any  teeth. 

Edged. — When  one  colour  is  surrounded  by  a 
very  nan-ow  rim  of  another. 

X  Efflorescentia. — The  action  of  beginning  to 
flower. 

t  Effcetus. — Sterile  ;  barren ;  past  bearing. 

Effoliatio. —  The  removal  of  leaves. 

X  Efulcratus. — Said   of  buds,  from  below 

which  the  customary  leaf  has  fallen, 
X  Egg-shaped. — See  Ovate. 
Eglandulosus. — Not  having  any  glands. 


ECH-END. 


XXXV 


EcJiinatus — Furnished  with  numcrons  rigid 
hairs,  or  straight  prickles  ;  as  tho  fiuit  of 
Castanea  vesca.  (ctvii.) 


CLVU. 

+  Ehilatus. — Not  having  a  pciforation ;  only 

applied  to  pollen  gi-ains. 
Elaio. — In  Greek  compounds  =  olive  colour, 
a  mixture  of  green  and  brown. 

J  Elaterium. — See  Regma.  A  tricoccous  fruit. 

Elaters. — Spiral  elastic  threads,  generated  in 
tubes  in  certain  Liverworts  and  Scale- 
mosses,  and  supposed  to  assist  in  the  dis- 
persion of  spores  (VK.  38,  4). 

Elutus. — This  is  said  of  plants  which  are 
taller  than  their  other  organs  would  have 
led  one  to  expect. 

J  Eleutheranthenis. — Having  the  anthers  dis- 
tinct from  each  other. 

Eleutheros. — In  Greek  compounds  =  dis- 
tinct, separate. 

Ellipsoidal. — A  solid  with  an  elliptical  figure 

Ellipticus. — A  flat  body,  which  is  oval  and 
acute  at  each  end  (SB.  145). 

Elongatio. — The  act  of  increasing  in  length 

Elongatus. — Lengthened  or  sti'etched  out,  as 
it  were. 

+  Ehitnculus. — A  floret. 

Emarcidus. — Flaccid,  welted. 

Eiiiarginatura,  (adj.  Emarginate). — Having 
a  notch  at  the  end,  as  if  a  piece  had  been 
taken  out.  {clviii.) 


CLViri. 

Embolus. — A  plug  ;  a  process  which  projects 
downwards  from  tiie  uj)per  part  of  the 
cavity  of  the  ovary  in  Armeria,  .md  closes 
up  the  foramen  of  the  ovule. 

Embracing. — Clasping  with  the  base.  See 
Am^lectam. 


Embr)/o,  Embryonalis).  ~  The  rudi- 

mentary plant,  engendered  within  a  seed 
by  the  action  of  pollen,  {clix.) 


CLX, 


CLIX 

Embryo-buds. — Spheroidal  solid  bodies,  of 
unknown  origin,  resembling  woody 
nodules,  formed  in  the  bark  of  trees, 
and  capable  of  extending  into  branches 
under  favourable  circumstances. 

X  Embryo,  fixed. — A  leaf-bud. 

iEinh-yoteg-ium,E/nbryonitcga,  Emlry  tega. 
— A  little  papilla,  often  sepa- 
rating as  a  lid,  which  covers 
over  the  radicle  of  some  kinds 
of  embryo,  (clx.)  It  is  the 
hardened  apex  of  the  nu- 
cleus. 

t  Empennatus. — Pinnated. 
X  Emphysematosus. — Bladdery,  resembling  a 
bladder. 

Endeca. — In  Greek  compounds  =  eleven. 

Endocaip. — The  lining  of  a  carpel ;  the  inner 
surface  of  a  fruit,  representing  at  that 
time  the  upper  surface  of  a  carpellury 
leaf.  The  stone  of  a  cherry  is  its 
endocarp. 

i  Endochroa. — A  supposed  interior  layei-  of 
the  cuticle. 

Endochrome. — The  colouring  matter  of  plants 
In  Algals  the  colouring  matter  found  in 
the  cells  ;  sometimes  the  entire  contents 
of  their  cells. 

Endogenous. — Growing  by  the  addition  of 
new  wood  to  the  centre  of  the  stem. 

Endogonium. — The  contents  of  the  nucule  of 
a  Chara. 

Endopklceum. — The  liber  of  bark  ;  the  inner 
layer,  containing  woody  tissue,  lying  next 
the  wood. 

X  Endophragma. — A  partition  in  the  interior 
of  tlie  frond  of  some  Seaweeds. 

X  Endophyllous. — Formed  from  within  a 
theathing  leaf ;  as  the  young  leaves  of 
Kndogens. 

Endopleura. — The  innermost  skin  of  a  seed- 
coat. 

X  Endoptile.—^'sa'u]  of  an  emhiyo  whose  jlu- 
mulc  is  rolled  up  by  the  cotyledon,  as  in 
Endogens. 

X  Endophyte. — The  woody  bodj',  or  timber 
of  an  Exogen,  inrlitding  the  pith. 
d  2 
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J  Endostere. — The  same  without  the  pith. 

Endorhizal. — That  kind  of  germination  in 
which  the  original  radicle  forms  a  sheath 
round  the  first  root  which  comes  from 
within  the  former.    (KB.  226). 

Endos. — In  Greek  composition  =  within,  or 
in  the  inside  of  anything. 

Endosmosis. — That  force  which  causes 
viscid  fluid  lying  within  a  cavity  to  attract 
to  itself  a  watery  fluid  through  an  organic 
membrane. 

XEndospemihmn. — Albumen.  XEndospermi 

ciis. — Having  Albumen. 
J  Endosporus. — Containing   spores   in  the 

inside,  as  Puffballs. 
Endostome. — The  aperture  in  the  inner  inte 

gument  of  an  ovule. 
Endotheciwm. — The  lining  of  an  anther. 
Enervis. — When  there  are  no  ribs  or  veins 

visible. 

Ennea. — In  Greek  compounds  =  nine. 

Eiiodis. — Without  joint  or  node. 

JJiisiformis,  Ensatus. — Quite  straight,  with 
the  point  acute,  like  the  blade  of  a  broad- 
sword or  the  leaf  of  an  Iris  (SB.  8). 

Entangled. — Intermixed  in  so  irregular  a 
manner  as  not  to  be  readily  disentangled, 
such  as  the  hairs,  roots,  and  branches  of 
many  plants,  (clxi.) 


CLXI. 

Entire. — Having  no  kind  of  marginal  divi- 
sion ;  X  also  nearly  destitute  of  marginal 
division,  and  J  not  pinnatifid. 

Entophytes. — Plants  which  grow  from  within 
others,  as  some  Rhizanths  and  Fungals. 

Ephemerus. — Enduring  but  a  day. 

Epi. — In  Greek  compounds  =  upon. 

X  Epiblastus. — A  small  transverse  plate,  (a  se- 
cond cotyledon),  found  on  the  embrvo 
of  some  Grasses. 

Epihlema. — An  epidermis  consisting  of  thick- 
sided  flattened  cells. 

X  Epicalyx. — The  involucellum,  or  external 
series  of  envelopes  beyond  the  calyx,  as  in 
Malva. 

Epicarp. — The  outermost  layer  of  the  peri- 
carp, corresponding  with  the  under  side 
of  the  carpellary  leaf. 

Epichilivm.—The  upper  half  of  the  lip  of  an 
Orchid,  when  that  organ  is  once  jointed 
or  strangulated,    (clxii.  a.) 


EpicUnal. — Placed  upon  the  disk  or  receptacle 
of  a  flower. 

Epidermis. — The  true  skin  of  a  plant  below 
the  cuticle. 

Epidermoid. — Of  or  belonging  to  the  skin. 
X  Epigenus. — Growing  upon  the  surface  of  a 

part,  as  many  Fungals  on  the  surface  of 

leaves. 

Epigeous. — Growing  close  upon  the  earth. 

Epigonium, — The  membranous  bag  or  flask 
which  incloses  the  spore-case  of  a  Liver- 
wort or  Scale-moss  when  young.  Also 
the  nucule  of  a  Chara  (VK.  13,  5). 

X  Epigynophorius. —  Placed  upon  a  gynophore 
or  stipe  of  an  ovary. 

Epigynous,  X  Epigynicus,  X  Epimenus. — Ap- 
pearing to  grow  upon  an  ovary  or  style, 
as  the  disk  of  Umbellifers  (SB.  135). 

Epipterus,  X  Epipteratus. — Having  a  wing  at 
the  summit,  (clxiii.) 


CLXII. 

Epichroa. — A  supposed 
the  cuticle. 


external  laver  of 


CLXIII. 

Epipetalus. — Growing  on  petals. 
Epiphloeum. — The  layer  of  bark  immediately 
below  the  Epiderm.    The  cellular  inte- 
gument of  the  bark. 
Epiphlosa. — The  Epiderm. 
Epiphragma  — A  membrane  drawn  over  the 
mouth  of  the  spore-case  in  Ura-mosses, 
and  closing  it  up. 
Epiphytal. — Growing  upon  some  other  plant 
without  deriving  any  nutrition  from  its 
juices,  as  Mosses,  Orchids,  &c. 
Epiphyllous. — Inserted  upon  a  leaf. 
X  Epiphyses. — Warts  or  protuberances  grow- 
ing round  the  hilura  or   foramen  of 
_  certain  seeds.    Same  as  Strophiolm. 
Epiphyte. — Plants  which  grow  upon  the  sur- 
face  of  others,  as  many  Mosses  and 
Orchids. 

X  Epipodium. — A  form  of  disk  consisting  of 
glands  upon  the  stipe  of  an  ovary,  {clxiv.) 


CLXIV. 

Also  the  stalk  of  the  disk  itself. 
E  iperidium. — The  peridium  or  receptacle 

of  certain  Fungals. 
Epirhizus. — Growing  on  a  root. 
X  Ejnsperm. — The  skin  of  a  seed. 
Episporangium.—'The  indusium  of  a  Fern 

when  it  overlies  the  spore-cases,  as  iu 

Aspidium  (VK.  55,  2). 
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Episporium. — A  skin  which  covers  some 
spores. 

Epithelium. — An  epidermis  consisting  of 
young  thin-sided  cells,  filled  with  homo- 
geneous, transparent,  colourless  sap. 

Epizous. — Growing  on  living  animals. 

Epllcatus. — Not  plaited. 

Equally  pinnate. — When  the  petiole  of  a 
pinnate  leaf  is  terminated  by  neither 
leaflet  nor  tendril. 

Equitant,  X  Equitatimis.  —  When  the  two 
sides  of  a  leaf  are  brought  together  and 
adhere  except  at  the  base,  where  they  in- 
close an  opposite  leaf  whose  sides  are  in 
the  same  state.  Hence  ihey  look  as  if 
they  rode  on  each  other,  {clxv.) 


CLXV. 

Eramosus. — Unbranched. 

:*;  Eremus. — A  ripe  carpel  separating  from  its 

neighbours,  and    standing   apart  (VK. 

327,  3). 

Ericetinus. — Living  in  the  tracts  of  country 

called  Heaths. 
Erigens. — When  a  horizontal  branch  rises 

upwards  at  the  point. 
X  Erisma. — The  rachis  or  axis  of  Grasses. 
Erion. — In  Greek  compounds  =  woolly. 
Eroso-dentatus. — Toothed  in  a  very  irregular 

manner,  as  if  bitten,  (^clxvi.) 


X  Erythrostomum. — Any  aggregate  fruit  like 
that  of  a  Strawberry  or  Ranunculus. 

Escens. — A  termination  equivalent  to  the 
English  isli ;  thus,  rubescejis  =  reddish. 

X  Espathatus. — Not  having  a  spathe. 

Estivation. — The  manner  in  which  the  parts 
are  arranged  in  a  flower-bud. 

X  Etrabeculatus. — Not  cross-barred  ;  a  term 
applied  to  the  teeth  of  some  Urn-mosses. 

X  EtcBrio,Etairium,  {ad}.  Etairionar). — Such 
a  kind  of  aggregate  fruit  as  that  of  the 
Ranunculus  or  Strawberry. 

Etiolated. — Deprived  of  colour  by  being  kept 
in  the  dark  ;  blanched. 

X  Eustathe. — The  external  layer  of  a  cell. 

Evanescenti-venosus.  —  When  lateral  veins 
disappear  within  the  margin  (SB.  201). 

Evenness. — An  absence  of  elevations  or  de- 
pressions. 

Evergreen. — Continuing  to  bear  green  leaves 

all  the  year  round. 
Evittatus.— 'Hot  striped.    Destitute  of  vitta. 
Evolutio. — The  act  of  development. 
£x. — See  E.    But  exo  signifies  outwards  or 

external,  as  in  Exo-gens  and  exiutine, 

quasi  exo-intine. 
Exalbuminosus. — Having  no  albumen. 
Exaltatus, — Lofty. 

Exanthemata.  —  Skin  diseases  ;  blotches  of 
leaves,  &c. 

X  Exanthium, — Bractlets  of  the  last  degree, 
incapable  of  forming  axillary  buds  and 
immediately  external  to  a  flower. 

X  Exapophysattis. — Destitute  of  an  Apophysis. 

Ezareolatus. — Not  spaced  out. 

Exaristatus. — Destitute  of  an  arista,  awn,  or 
beard. 

Exasperatus. — Covered  with  hard  short  stiff 
points,  (clxviii.) 


CLXVI. 

Erostris. — Not  having  a  beak. 

Erosus,  ^rocZed:.— Having  the  margin  irregu- 
larly toothed,  as  if  bitten  by  an  animal. 

Erythro. — In  Greek  compounds  =  any  pure 
red. 

Eryth'-ophyll.—Thc  red  colouring  matter  of 
plants. 


CLXVIII. 

Excentricus. — Out  of  the  centre. 

Excijmlus. — That  part  of  the  thallus  of  a 
Lichen  which  forms  a  rim  and  base  to 
the  shield,    (clxix.)     Also   a  similar 


CLXIX. 

part  in  certain  Fungals. 
X  Excrescent. — See  A  ccrescent. 
Excv/rrent. — Running  out ;  as  when  a  stem 

remains  always  central,  all  the  other  parts 

being  regularly  disposed  round  it ;  as  the 

stem  of  a  Fir  tree. 
Excretion. — Any  superfluous  matter  thrown  off 

by  the  living  plant  externally. 
X  Exesus.—Ea.ten  away ;  as  when  a  surface 

is  irregularly  sculptured,  as  if  it  hud  been 

worm-eaten  or  corroded. 
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+  Exhalantia  rasa.— Imaginary  vessels  found 
in  the  epidcimis.  They  are  in  reality 
the  sides  of  confluent  cells. 

Exilis.—Low^  and  straight ;  slender.^ 

Exindusiatm.—^oi  having  an  indusium. 

Exintine.—'^^c;  middle  coat  of  a  pollen  grain, 
or,  if  three  or  four  coatings  are  present, 
then  that  which  is  next  the  inline. 

X  Exomum. — A  fringe  or  double  tuft  of  hairs 
at  the  base  of  the  glumes  of  some  Grasses. 

Exogenous. — Growing  by  addition  to  the 
outer  parts  of  the  stem. 

X  Exophyllous. — Having  naked  cotyledons,  aa 
in  all  Exogcns. 

+  Exoptilis.—^sKdi  of  an  embryo  whose  plu- 
mule is  naked  upon  or  between  cotyle- 
dons, and  not  rolled  up  in  one. 

+  Exorhizal.—1\ia.t  kind  of  germination  in 
which  the  point  of  the  radicle  itself 
becomes  the  first  root. 

Exosmose.—lh^t  force  which  causes  a  viscid 
fluid  lying  on  the  outside  of  an  organic 
membrane  to  attract  watery  fluid  through 
it. 

Exostome. — The  aperture  in  the  outer  integu- 
ment of  an  ovule. 

Exostosis. — A  woody  lump  or  tubercle,  such 
as  is  formed  at  the  roots  of  some  trees. 

+  Exostylus. — A  fruit  like  that  of  Labiates. 

+  Exothecium. — The  outer  coat  of  an  anther. 

Explanatus. — Flattened  out. 

+  Exquisitas. — This  is  said  of  parts  which  are 
much  larger  or  more  highly  coloured  than 
such  parts  usually  are.  Thus  the  bracts 
of  a  Coma  are  br.  exquisitcB. 

Exserted. — Projecting  beyond  the  orifice  of  an 
organ,  (clxx.) 


degree  of  curvature,  with  parallel  edges, 
receives  this  name. 
False  Bark—That  layer  on  the  outside  of  the 
stem  of  an  Endogcn,  which  consists  of 
cellular  tissue  into  which  fibrous  tissue 
passes  obliquely. 
FalshMrvis.—^yhcn  veins  have  no  vascu- 
lar tissue,  but  are  formed  of  simple, 
elongated,  cellular  tissue  ;  as  in  Mosses, 
Sea  Weeds,  &c.  ,    -  , 

Fan-shaped.— VMted  like  a  fan  ;  as  the  leaf 

of  Borassus  flabelliformis. 
Farctm.—Fmcd  full  of  anything,  as  an  orange 
with  pulp. 

Fai-iam.—ln  rows  ;  as  Bifanam,  in  two  rows; 
Trifariam,  in  three  rows,  &c. 

Farinaceoiw.— Having  the  texture  of  flour, 
as  the  albumen  of  Wheat. 

Farinosus. — Covered  with  a  white  mealy  sub- 
stance, as  the  leaves  of  Primula  farinosa. 

Fascia,  (adj.  Fasciatus).—A  cross  band  of 
colour. 

Fasciated. — When  a  stem  becomes  mucli 
flattened  instead  of  retaining  its  usual 
cylindrical  figure,  J  as  in  the  Cockscomb, 
&c.    ( dxxi.) 


CLXX. 

Exsuccus. — Juiceless. 
Extensibility. — The  property  of  stretching. 
Extine. — The  outer  coat  of  a  pollen  gi-ain. 
Extra. — On  the  outside  of,  or  beyond ;  as 

Extra-axillai'is,  beyond  the  axil;  Extra- 

foliaHus,  beyond  a  leaf;  Extramedianus, 

be)-ond  the  middle. 
Extrarius. — Placed  on  the  outside. 
E.rtrorsus. — Turned  outwards  from  the  axis  of 

growth  of  the  scries  of  organs  to  which  it 

belongs. 

Eye. — A  term  in  gardening  for  a  leaf- bud. 


Factee. — The  general  appearance  of  a  plant. 
Falcate. — Plane  and   curved,  with  par.allel 

edges,  like  the  blade  of  a  reaper's  sickle; 

as  the  pod  of  Medicago  falcata  :  any 


CLXXI. 


long,  with 
parallel,  as 


the 
the 


Fasciarixis. — Narrow ;  very 

two  opposite  margins 

leaves  of  the  Seawmck. 
Fasciculato-ramosus.  —  When  branches  or 

roots  are  drawn  closely  together  so  as  to 

be  almost  parallel. 
Fasdgiate. — When  all  the  parts  are  nearly 

parallel,  with  each  pointing  upwards  to 
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tlie  sky,  as  the  branches  of  the  Lombanly 
Poplar. 

Fascicle,  Fascicled,  Fasciculated.  —  When 
several  .similar  things  proceed  from  a 
common  point,  as  the  leaves  of  the  Larch, 
or  the  tubei-s  of  a  Dahlia,  {clxxii.) 


CLXXII. 

Faux. — The  orifice  of  a  calyx  or  corolla. 
J  Faveolatus. — Honey-combed.     See  Favo- 
sus. 

Favilla,  Favillidium. — See  Cystocarp. 

Favosus. — Excavated  in  the  manner  of  a  sec- 
tion of  honey-comb,  as  the  receptacle  of 
many  Composites. 

Favoso-areokttus. — Divided  into  spaces  re- 
sembling the  cavities  of  honeycomb. 

X  Favoso-dehiscens. — Appearing  honeycombed 
after  dehiscence,  as  the  anther  of  Vis- 
cum  (EB.  172  b). 

Feather-veined. — Having  veins  which  proceed 
from  a  midrib  at  an  acute  angle. 

Feathery. — Consisting  of  long  hairs  which  are 
themselves  hairy,  as  the  pappus  of  Leon- 
todon  Taraxacum. 

Felleus. — Bitter  as  gall. 

Fenestra,  (adj.  Fenestrate.) — An  opening 
tbrough  a  membrane,  like  a  window  in  a 
■wall,  (clxxiii.) 


CLXXIII. 


Fer,ferus. — A  Latin  termination  signifying 
the  carrying  of  something,  as  florifer,  the 
carrier  of  flowers. 

Fcrrugineus. — Light  brown,  with  a  little  mix- 
ture of  red. 

Fertilis. — Having  the  power  of  producing 
perfect  seeds ;  or  fertilized  ;  or  producing 
large  quantity  of  seeds. 

Fetidns. — Having  a  disagreeable  smell  of  any 
kind. 


Fibrous. — Containing  a  great  proportion  ol 
woody  fibre ;  as  the  rind  of  a  Cocoa-nut. 

Fih-e  elementary. — That  tliread  which  is 
turned  round  the  interior  of  the  tubes 
that  are  called  spiral  vessels,  or  of  any 
similar  kind  of  tissue  (EB.  30). 

FihrillcB,  (adj.  Fihnllosus). — The  roots  of 
Lichens;  any  kind  of  small  thread- 
shaped  root;  also  applied  occasionally 
among  Fungals  to  the  stipe. 

Fihr avascular. — Consisting  of  woody  tissue 
and  spiral  or  other  vessels. 

Fiddle-shaped. — Obovatc,  with  one  or  two 
deep  recesses  or  indentations  on  each  side 
(EB.  119d). 

Fidus,  Fissus. — Divided  half-way  into  two  or 
more  parts. 

t  Fila  adductoria. — The  abortive  pistillidia 
of  Mosses. 

Fila  succulenta. — The  jointed  threads  which 
are  mixed  with  the  antheridia  in  Mosses 
(VK.  44,  7). 

Filament. — The  stalk  of  the  anther.  Any 
kind  of  thread-shaped  body. 

X  Filicology. — That  part  of  Botany  which 
treats  of  Ferns. 

Filifoi-m,  Filifoi'mis. — Slender,  like  a  thread. 

Fimbria. — A  fringe.  An  elastic  toothed 
membrane,  situated  beneath  the  opercu- 
lum in  Um-mosses. 

Fimh-iated. — Having  the  margin  bordered  by 
long  slender  processes. 

Fimhriato-laciniatus, — Having  the  edge  cut 
up  into  divisions  which  are  fimbriated. 

Fimbnlliferus. — Bearing  many  little  fringes, 
as  the  receptacle  of  some  Composites. 

Fimetarius. — Growing  on  or  among  dung. 

Finqered. — See  Digitate. 

Fissiparous. — Propagating  by  a  subdivision 
of  the  interior  of  a  cell  into  two  or  more 
other  cells,  by  the  production  of  a  mem- 
branous partition  or  septum,  from  the 
lining  of  the  mother  cell. 

Fissus. — Divided  half-way;  usually  into  a  de- 
terminate number  of  segments.  We  say 
Bifidus,  split  in  two  ;  Trifidus  in  three; 
and  so  on.  When  the  segments  are  very 
numerous  Multifidus  is  used. 

Fistular,  Fistulous. — This  is  said  of  a  cj'lin- 
drical  or  terete  body  which  is  hollow, 
but  closed  at  each  end,  as  the  leaves  and 
stems  of  the  Onion. 

Flahellatus,  Flabelliformis.  —  See  Fan- 
shaped. 

Flaccidus. — Welted ;  or  relaxed  in  conse- 
quence of  the  loss  of  moisture. 

Flagelliformis.  —  Long,  taper,  and  supple, 
like  the  thong  of  a  whip. 

Flame-coloured,  Flammeus. — Very  lively 
scarlet ;  fiery  red. 

Flavedo. — Yellowness ;  a  disease  in  which 
the  green  parts  assume  that  colour. 

Flavescens,  Flavidus,  Flavus. — A  pure  pale 
yellow. 

Flavovirens.  —  Green,  much  stained  with 
yellow. 

Flesh,  (of  vegetable  bodies). — The  soft  parts. 
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Flagellum. — X  A  twig,  or  small  branch ;  also 
a  runner  like  that  of  the  Strawberry. 


(clxxiv.) 


CLXXIV. 


Flexuoae. — Zig-zag;  having  a  wavy  direction, 
gently  bending  alternately  inwards  and 
outwai-ds.  {clxocv.) 


CLXXV. 


Flocci. — Woolly  threads,  found  mixed  with 
sporules  in  Fungals ;  also  any  wool-like 
hairs. 

Floccose. — Covered  with  close  hairs,  which 

fall  away  in  little  tufts. 
Floral. — Of,  or  belonging  to  the  flower. 
Floral  Envelopes. — The  calyx  and  corolla,  one 

or  both. 

J  Florescentia. — See  Aiithesis. 

b'lorets. — When  many  small  flowers  are  col- 
lected in  clusters  or  heads,  each  flower  is 
called  a  floret.  Florets  of  the  disk, 
are  those  which  occupy  the  centre  of 
the  head  of  a  Composite ;  on  the  other 
hand,  Florets  of  the  ray  occupy  the  cir- 
cumference. 

Florifer. — Flower-bearing. 

Ploriferce  gcmmce.  —  Buds  which  produce 
flowers ;  flower-buds. 

J  Floriparus. — Producing  a  flower.  Also  a 
monstrosity  consisting  in  the  production 
of  other  flowers  instead  of  fruit. 

Florus. — In  composition  signifies  flowered  ; 
as  Uniflorus,  which  is  one-flowcred  ;  £i- 
florus,  two-flowered. 

Flos. — A  flower;  that  is  to  say,  an  assem- 
blage of  organs  of  which  the  stamens  or 
pistil,  one  or  both,  form  a  part. 

i  Flos  compositus. — An  old  name  for  the 
capitulum.  I 


Flosculi,  (adj.  Flosculosus). — Same  as  Florets. 
Flower. — See  Flos. 

Fluitans. — Floating  upon  the  surface  of  water. 
Fluvialis,  Fluviatilis. — Of,  or  belonging  to 

the  water. 
Fcemineus. — Bearing  pistils  only. 
Foliaceus. — Having  the  texture  or  form  of  a 

leaf,     (clxxvi.)     as    the   branches  of 

Xylophylla. 


CLXXVI. 

Foliaris. —  Inserted  upon,  or  proceeding  from 
the  leaf;  thus  a  cin-hm  foliaris  is  a  ten- 
dril growing  from  a  leaf. 

Foliation. — The  act  of  leafing. 

Foliatus. — Clothed  with  leaves. 

Foliiferce  gemrruB. — Leaf-buds. 

%  Foliiformis. — See  Foliaceus. 

X  Foliiparus. — Producing  leaves  only,  as  leaf- 
buds. 

Foliola,  (adj.  Foliolatm.) — A  leaflet.  The  se- 
condary divisions  of  a  compound  leaf.  In 
the  annexed  leaf  there  are  many  folioles. 
(clxxvii.) 


CLXXVII. 
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J  Polioneamis. — Gro-wing  from  the  extremity 
of  a  leaf. 

Foliosus. — Covered  closely  with  leaves. 
Funiculus. — A  kind  of  fruit,  consisting  of  a 

single  carpel,  dehiscing  by  the  ventral 

suture  only,  {clxxviii.) 


CLXXVIII. 

Fontinalis,  Fontanus. — Growing  in  or  near 
a  spring  of  water. 

Foramen. — An  aperture.  The  foramen  of  an 
ovule  is  an  aperture  through  the  integu- 
ments, allowing  the  passage  of  the  pollen 
tubes  to  the  nucleus  (EB.  190). 

J  Foraminulosus. — Marked  with  little  holes. 

Foraminula. — The  ostiolum  of  certain  Fun- 
gals. 

ForcipcUits. — Forked,  like  a  pair  of  pincers. 
Fornix. — Little  arched  scales  in  the  orifice  of 

some  flowers. 
Fovea,  (adj.  Foveatus,  dim.  Foveolatus.) — 

A   small   excavation    or   pit.  Pitted. 

{clxonx.) 


i 
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Foveola. — Theperitheciumof  certain  Fungals. 

Fovilla. — The  imaginary  fluid  or  emanation 
which  it  was  formerly  thought  that  the 
pollen  discharged  when  performing  the 
act  of  fertilization.  The  fluid  actually 
contained  in  the  pollen-grain. 

Foxglove-shaped. — See  Digitaliformis. 

J  Fraddus. — Of  a  pasty  texture  ;  between 
fleshy  and  pulpy. 

Free. — Not  adhering  to  anything  else  ;  not 
adnata  to  any  other  body. 

Fringed. — See  Fimbriatus. 

Fr<ynd,  From. — A  combination  of  leaf  and 
stem,  as  in  many  Algals  and  Liverworts ; 
also  improperly  applied  to  a  leaf  which 
bears  reproductive  bodies,  as  that  of  dor- 
siferous Ferns.  Linnaeus  applied  it  to  Palm 
leaves,  and  so  destroyed  its  meaning. 

J  Frondescentia. — The  mode  of  bursting  into 
leaf. 

J  Frondosus. — Covered  with  leaves  ;  bearing 

a  great  number  of  leaves. 
J  Frondiparous. — A  monstrosity,  consisting 

in  the  production  of  leaves  instead  of 

fruit. 


Fructification. — The  parts  of  the   flower  ; 

more  properly  die  fruit  and  its  parts. 
X  Fructiparous. — A  monstrosity,  consisting  in 

the  production  of  several  fruits  instead  of 

the  one  which  is  metamorphosed. 
Frosted.  —  A  term  applied  to  surfaces  in 

which  a  dewy  appearance  is  opaque,  as  if 

the  drops  were  congealed. 
Fmit. — That  part  of  a  plant  which  consists  of 

the  ripened  carpels  and  the  parts  adhering 

them. 

Fruits,  spwrious. — Certain  kinds  of  inflores- 
cence which  grow  up  with  the  fruit,  and 
form  one  body  with  it,  as  a  Pine  cone. 

Frustula,  Fnistilla. — The  joints  into  which 
the  Brittleworts  separate. 

Fi'mtulosus. — Consisting  of  small  fragments. 

Fmtex,  (adj.  Fruticosus,  escens). — A  shrub  ; 
a  woody  plant  which  does  not  form  a 
trunk,  but  divides  into  branches  nearly 
down  to  the  ground. 

Fruticulus. — A  small  frutex  or  shrub. 

Fugacious,  Fugax. — Falling  ofi',  or  perishing 
very  rapidly. 

Fuldens. — Supporting  or  propping  up  any- 
thing ;  said  of  one  organ  which  is  placed 
beneath  another. 

X  Fulcra,  (adj.)  Fulcratus. — Additional  or- 
gans, such  as  pitchers,  stipules,^  tendrils, 
spines,  prickles,  hairs,  &c. 

X  Fulcraceus. — Of  or  belonging  to  the  fulcra. 

Fuligineus,  Fuliginosus. — Dirty  brown,  verg- 
ing upon  black. 

Fulvus. — Dull  yellow,  with  a  mixture  of  grey 
and  brown. 

Fumeus,  Fumosus. — Grey,  changing  to  brown ; 
smoke-coloured. 

X  Funalis. — Formed  of  coarse  fibres  resem- 
bling cords. 

X  Fundimentalius. — Constituting  the  essen- 
tial part  of  anything,  as  the  axis  and  its 
appendages  of  a  plant. 

+  Fundus  plantce. — The  collar  or  place  of 
junction  of  root  and  stem. 

Fungi formis,  FungilUformis. —  Cylindrical, 
having  a  rounded,  convex,  overhanging 
extremity,  (clxxx.) 


CLXXX. 

Fu/ngmus. — Of  or  belonging  to  a  Fungus. 

Funiculus,  F.  umbilicalis.  —  The  cord  or 
thread  which  sometimes  connects  the 
ovule  or  seed  to  the  placenta,  (clxxxi.) 


CLXXXI. 

X  Funiliformis. — See  Fwnalis. 

Furcatus.- — Having  long  terminal  lobes,  like 

the  prongs  of  a  fork ;  as  Ophioglossum 

pendulum. 


adli  FUN- 

Funnel-shaped. — A  calpc  or  corolla,  or  otlicr 
organ,  in  which  the  tube  is  obconical, 
gradually  enlarging  upwards  into  the 
limb,  so  that  the  whole  resembles  a 
funnel  {clxxxii.) 


CLXXXII. 


Fv/rfv/raceus. — Scurfy;  covered  with  soft 
scales,  which  are  easily  displaced. 

Furrowed. — Marked  by  longitudinal  channels; 
as  the  stem  of  the  Parsnep. 

Fioscus. — Brown,  tinged  with  greyish  or 
blackish. 

Fusifornm,  J  Fusinus. — Thick,  tapering  to 
each  end  ;  as  the  root  of  the  long  Radish. 
J  Sometimes  conical  roots  are  called 
fusiform. 


Gala,  Oalacto. — In  Greek  compounds  =  milk 

or  white  as  milk. 
Oalactites. — White  as  milk. 
Galbulus. — A   strobihis,   whose   scales  are 

fleshy,  and  combined  into  a  uniform  mass. 
Galea. — The  helmet   or  arched  part   of  a 

flower,  always  placed  at  the  back;  that  is, 

next  to  the  axis  (EB.  150  b). 
Galla. — A  gall ;  a  tumour  usually  woody, 

produced  by  the  puncture  of  an  insect. 
J  Gamomerius. — A  flower  whose  parts  are 

united  by  their  edges. 
Gamo. — In  Greek  compounds  =  united  by 

the  edges ;  thus  Gamopliyllus  signifies 

leaves  united  by  the  edges,  while  Gamo- 

sepalous  =  monoscpalous,  and  Gamope- 

talous,  monopetalous. 
Ganglia. — The  mycelium  of  certain  Fungals. 
Gangrama. — A  disease  ending  in  putrid  decay. 
Gelinece. — Cells  in  Algals  secreting  vegetable 

jelly. 

Geminatus. — United  or  collected  in  pairs. 
Gemini. — Two  together. 
Gcminijlorus. — Two  flowers  growing  together. 
Gemma. — A  leaf-bud. 

Gemmatio. — The  act  of  budding ;  the  manner 
in  which  young  leaves  are  folded  up  in 
the  bud  prior  to  its  unfolding. 

J  Gemmule. — The  plumule  ;  also  the  ovule. 

Geniculate,  Geniculatns. — Bent  abruptly  like 
<i  knee ;  as  the  stems  of  many  Grasses. 


GLA. 

Gemma;. — Small  reproductive  bodies  found  in 
some  Liverworts,  and  regarded  as  being 
analogous  to  leaf-buds,  (clxxxiv.) 

CLXXXIV. 

X  Genieuhim. — The  node  of  a  stem. 

Geothermometer. — A  thermometer  constructed 
especially  for  determining  the  tempera- 
ture of  the  earth. 

GerontogcEus. — Of  or  belonging  to  the  old 
world. 

Germen. — The  ovary. 

+  Germinal  processes. — Parts  belonging  to  or 
proceeding  from  the  germen  or  ovary. 

Germination. — Tlie  first  act  of  growth  by  an 
embryo  plant,  connected  with  the  absorp- 
tion of  oxygen  and  the  extrication  of 
carbonic  acid.  Germination  ceases  when 
the  latter  begins  to  be  decomposed. 

Gibber. — A  pouch-like  enlargement  of  the  base 
of  a  calyx,  corolla,  &c.  (clxxxv.) 


CLXXXV. 

X  Gibberosm. — See  Gibbosus. 

Gibbositas. — See  Gibber. 

Gibbous.  More  convex  or  tumid  in  one 
place  than  another. 

Gills. — The  lamellaj  or  plates  growing  per- 
pendicularly from  the  cap  or  pileus  of  an 
Agaric. 

Gilvus. — Dull  yellow,  with  a  mixture  of  giey 

and  red. 
Githagin^us. — Greenish-red. 
Glaber,  Glabratus. — Smooth ;  having  no  hairs. 
Qladiatus. — See  Ensiformis. 
Glandaceus. — Yellowish  brown,  the  colour  of 

an  acorn. 

Glandular.  —  Covered  with  hairs  bearing 
glands  upon  their  tips  ;  as  the  fruit  of 
Roses,  the  pods  of  Adenocarpus.  (cZxxOTi.) 


CLXXXVI. 

Glans. — An  inferior  fruit,  one-celled  by  abor- 
tion, not  dehiscing,  containing  one  or 
two  seeds,  and  seated  in  a  cupule. 

Glareosus. — Growing  in  gravelly  places. 

Glaucescens. — Dull  green,  passing  into  greyish 
blue. 


GLA- 

Glands,  Glandulce.  —  Wart-likc  swellings 
found  on  the  surface  of  plants,  or  at  one 
and  of  their  hairs  ;  they  are  extremely 
various  in  form,  (clxxxvii.) 


CLXXXVII. 

Olandulosm,0landulifcrtis. — Bearing  glands. 
ij  Landuloso-scrratus.  —  Having  serratures 
tipped  by  glands,  {clxxzviii.) 


CLXXXVIIL 


Qlaucous. — CoTcred  with  a  fine  bloom,  like 

the  Plum  or  the  Cabbage-leaf. 
Gleha,  Gkhula. — The  peridium  or  the  fleshy 

part  of  certain  Fungals. 
Glebulce,  (adj.  Glebulosiis). — Little  roundish 

elevations  of  the  thallus  of  Lichens ; 

also  the  spores  of  certain  Fungals. 
Globi  spermatid. — The   spores   of  certain 

Fungals. 

Globose. — Forming   nearly  a   true  sphere. 
(claxxia:.) 


CLXXXIX. 

Globulus. — A  round  deciduous  shield,  found 
in  such  Lichens  as  Isidium,  formed  of 
the  thallus,  and  leaving  a  hole  where  it 
falls  off.  (cxc.) 


CXC. 

Globuline. — Elementary  cells ;  starch  grains. 
Globidus. — A  kind  of  perithecium  occurring 

among  Fungals.     The  anthcridium  of 

Chara(VK.  13,  3). 


-GRA.  xliii 

G  loch  is,  (adj.  Glochidatus,  i  Glochideus, 
Glochidiaius).  —  Hooked  back  at  the 
point,  like  a  fish-hook  (EB.  73  o  p). 

Gloiocarpiis. — Tlie  quadruple  spore,  or  tetra- 
chocarp  of  some  Algals. 

Glomemtus. — Collected  into  close  heads  or 
jia  reels. 

Glomeruli. — See  Soredia. 

Glomei-ulus,  %  Glomxis. — A  cluster  of  capi- 
tula  inclosed  in  a  common  involucre,  as  in 
Echinops. 

Glossology. — That  part  of  Botany  which 
teaches  the  meaning  of  technical  terms. 

X  Glwmella. — That  part  of  the  flower  of  a 
Grass  now  called  the  palea.  Also,  in 
the  language  of  Richard,  one  of  the 
hypogynous  scales  in  such  a  plant. 

t  GlumeUeanus.  —  Of  or  belonging  to  the 
glumella. 

J  Gluinellula. — The  hypogynous  scale  in  the 
flower  of  a  Grass. 

Gluma. — The  exterior  series  of  the  scales 
which  constitute  the  flower  of  a  Grass. 

Glutinium. — The  flesh  of  certain  Fungals. 

Glutinosus. — Covered  with  a  sticky  exu- 
dation. 

Gnawed. — See  Erosus. 

Gnomoniccd. — Bent  at  right  angles,  {cxci.) 


CXCI. 


J  Gnomonico-areolatus. — Divided  into  rect- 
angular spaces. 

Goblet-shaped. — See  Crateriform. 

Gongylus. — See  Gonidia.  The  spores  of  certain 
Fungals.  Also  a  round,  hard,  deciduous 
body  connected  with  the  reproduction  of 
certain  Sea-weeds. 

Gongylodes. — Having  an  irregular  roundish 
figure. 

Gonidia. — Green  reproductive  granules  found 
in  the  medullary  layer  of  Lichens,  imme- 
diately below  the  surface. 

X  Gonimic. — Organizable,  or  contributing  to 
organization. 

Gonophorum. — A  short  stalk  which  beai-s  the 
stamens  and  carpels  in  such  plants  as 
Anonads,  &c.  (VK.  290  bis.  1). 

Gracilis. — A  long  narrow  object. 

Gi'ammicus. — When  the  spots  upon  a  surface 
assume  the  form  and  appearance  of 
letters  (VK.  29,  6). 

J  Grammopodius. — Having  a  striped  stalk, 

Grana  tetrasticha. — The  spores  of  certain 
Fungals. 

Graniticus. — Growing  in  gi-anitic  soil. 
Granular,  Granulatus. —  Divided  into  little 

knobs  or  knots ;  as  the  roots  of  Saxifraga 

granulata. 

Granules. — Any  small  particles  ;  grains  ;  the 
hollow  shells  which  constitute  pollen. 
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GRA— GYR. 


Granula. — Large  spores  contained  in  the 
centre  of  many  Algals,  as  Gloionema. 
{accii.) 


CXCII. 


Among  Fungals  it  sometimes  expresses  a 
spore-case. 

Grass-green. — Clear,   lively  green,  without 

any  mixture. 
Oraveolens. — Strong-scented;  having  a  smell 

which   is   unpleasant    because    of  its 

intensity. 

Griseus. — Pure  grey,  a  little  verging  to  blue. 

Orossification.  —  The  swelling  of  the  ovary 
after  fertilization. 

Orossus.  —  Coarse  ;  larger  than  usual ;  as 
Orosse  crenatus,  coarsely  crenated;  Grosse- 
serratus,  coarsely  serrated,  (cxciii.) 


CXCIII. 


Growing  point. — The  soft  centre  of  a  bud, 

over  which  the  nascent  leaves  are  formed ; 

and  all  modifications  of  it. 
Grumom.  —  Divided   into    little  clustered 

grains ;  as  the  faecula  in  the  stem  of  the 

Sago  Palm. 
Guttatus. — Colour  disposed  in  small  spots. 
X  Gymnocidium. — The  swelling  occasionally 

found  at  the  base  of  the  spore-case  of 

Um-mosses. 
X  Gymnogynus. — Having  a  naked  ovary. 
Gymnos. — In  Greek  compounds  =.  naked,  or 

uncovered. 

X  Gymnotetraspeiifnus.  —  Having  such  a  4- 
lobed  ovary  as  is  found  in  Labiates, 
which  was  formerly  thought  to  consist  of 
four  naked  seeds. 

Gynixus,  Gynizus. — The  depressed  stigmatic 
surface  of  Orchids  (VK.  119,  4.) 

Gyncecium. — The  pistil,  and  all  that  belongs 
to  it. 

Gynobase. — The  growing  point  inserted  be- 
tween the  base  of  carpels  in  a  conical 


nianner,  so  as  to  throw  them  into  an 
oblique  position,  [cxciv.) 


CXCIV. 


Gynandrous. — Having  the  stamens  and  style 
and  ovary  all  blended  into  one  common 
body,  as  in  Orchids,  Aristolocliia.  {cxcv.) 
&c. 


CXCV. 


Gynophore,  (adj.  X  Gynophoratus,  X  Gyno- 
phorianus). — The  stalk  of  the  ovaiy, 
within  the  origin  of  the  calyx  (EB.  1 69  a). 

X  Gynostemium. — The  column  of  Orchids; 
that  is  to  say,  the  part  formed  by  the  union 
of  stamens,  style,  and  stigma  (VK.  119.) 

J  Gypseus. — See  Cretaceus. 

Gyratus. — See  Circinatus. 

Gyroma,  Gyrus. — The  ring  or  articulated 
circle  which  surrounds  the  spore-cases  of 
Ferns,  {cxcvi.) 


CXCVI. 


Also  a  button-like  shield,  such  as  is 


GYTWHEL. 
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found  in  the  genus  Gyrophora. — See 
Trica.  {cxcvii.) 


CXCVII. 

X  Gyrosus. — Bent  backwards  and  forwards  as 
the  anthers  of  Cucurbits,  {cxcviii.) 


CXCVIII. 

Habitat. — The  situation  in  which  a  plant 
grows  in  a  wild  state. 

Habitus. — The  general  appearance  of  a  plant; 
its  manner  of  growth,  without  reference 
to  details  of  structure. 

Hcematiticus. — Dull  red,  with  a  slight  mix- 
ture of  brown. 

HalhcH-headed. — Abruptly  enlarged  at  the 
base  into  two  diverging  lobes,  like  the 
head  of  a  halbert  (EB.  118  f). 

llalf. — Sometimes  used  in  the  sense  of  one- 
sided ;  as  half-cordate,  which  signifies 
cordate  on  one  side  only,  {cxcix.) 


CXCIX. 

Half-netted. — When  of  several  layers  of  any- 
thing, the  outer  one  only  is  netted ;  as  in 
the  roots  of  Gladiolus  communis. 

Half-stem-clasping. — Clasping  the  base  in  a 
small  degree. 

Half-terete. — A  long  narrow  body,  flat  on  one 
side,  convex  on  the  other. 

Halved. — When  the  inequality  of  the  two 
sides  of  an  organ  is  so  great  that  one  half 
of  the  figure  is  either  wholly  or  nearly 
wanting,  as  the  leaf  of  many  Begonias,  (cc.) 


Hair-pointed. — Terminating  in  a  very  fine 

weak  point. 
Hair-shaped. — The  same  as  filiform,  but  more 
slender,  so  as  to  resemble  a  hair  ;  it  is 
often  applied  to  the  fine  ramifications  of 
the  inflorescence  of  Grasses. 
Hair's-breadth. — See  Capillus. 
Hairs. — Small,  delicate,  transparent,  conical 
expansions  of  the  epidermis,  consisting  of 
one  or  more  cells  (EB.  73.) 
Hairy. — Covered  with  short,  weak,  thin  hairs, 
Half-monopetalous. — Having  the  petals  united, 

but  so  slightly,  that  they  easily  separate. 
Hamato-serratus. — When  serratures  have  a 
somewhat  hooked  form,  (cci.) 


CCI. 


Hami,  (adj.  Hamatus,  X  Hamosus). — Hooks, 
hairs,  or  small  spines  which  ai'C  hooked 
at  the  point,  (cdi.) 


ecu. 

Hamulosxis. — Covered  with  little  hooks. 

Hamulus. — A  kind  of  hooked  bristle  found  in 
the  flower  of  Uncinia.  Schleiden  regards 
it  as  a  third  glume,  free  from  the  two 
which  form  the  flask. 

Hastatus. —  See  Halbert -headed. 

Hawiens  (radix). — See  Haustorium. 

Haustorium. — A  small  root  which  attaches 
itself  to  the  surface  of  some  other  plant, 
and  lives  by  sucking  it.  A  sucker,  as  in 
Dodder,  Ivy,  &c. 

Heart-shaped. — See  Cordatus. 

Heart-wood.— -The  central  part  of  the  timber 
of  Exogens,  hardened  or  altered  by  age. 

X  Hebetatus. — Having  a  soft  obtuse  termina- 
tion. 

J  Hegenion. — Fibrovascular  tissue. 
J  Helicogyratu^. — Having  a  ring  or  gyrus 
carried  obliquely  round  it.  (cciii. 


CCIII. 

Helicoid. — Twisted  like  the  shell  of  a  snail. 
Helmet. — See  Galea. 

Helvolus. —  G  reyish-yellow,  with  a  little  brown . 
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HEM— IIOO. 


Hemi.  In  Greek  compounds   =    half,  or 

halved. 

Hemianatropous. — An  ovule  which  is  anatro- 
pal  with  half  the  raphe  free,  (ccw.) 


CCIV. 

X  Hemigoniaris. — A  flower,  a  part  of  both 
whose  sexes  is  changed  into  petals. 

X  Hemigyrus. — The  same  as  Follicle,  which 
see. 

X  nemisyngynicus. — Half-adherent. 

X  Uemitcria. — A  monstrosity  of  elementary 
organs,  or  of  appendages  of  the  axis. 

X  Hemitrichus. — Half  covered  witli  hairs. 

Hemitropal. — A  sliglit  modification  of  the 
anatropal  ovule,  in  which  the  axis  of  the 
nucleus  is  more  curved,  (cct.) 


ccv. 

X  Henslovian  membrane. — The  cuticle  ;  so 

called  because  Professor  Henslow  was  one 

of  its  discoverers. 
Hepta. — In  Greek  composition  =  7. 
Hexmticm. — Dull  brown  with  a  little  yellow. 
Herhojceous. — Merely  greeu,  or  thin,  green, 

and  cellular,  as  the  tissue  of  membranous 

leaves.    Also  producing  an  annual  stem 

from  a  perennial  root. 
Herbarium. — A  collection  of  dried  plants 

systematically  arranged. 
Hei'maphroditus. — Containing  both  stamens 

and  ])istils. 

Hespendium. — A  many-celled  superior  inde- 
hiscent  fruit,  pulpy  within,  and  covered 
by  a  separable  rind ;  as  the  Orange. 

X  Heterocarpicus  (Jmctus).  —  An  inferior 
fruit. 

Heteroceplialus. — Bearing  in  the  same  indi- 
vidual heads  of  entirely  male  flowers,  and 
others  entirely  female. 

+  Heteroideus. — Diversified  in  form. 

Htterogamous. — When  in  a  capitulum  the 
florets  of  the  ray  are  either  neuter  or 
female,  and  those  of  the  disk  male. 

Heteros. — In  Greek  compounds  =  variable, 
or  various. 

Ilcterotropal. — Lying  parallel  with  the  hilum. 
A  term  applied  only  to  the  embryo. 
{ccvi.) 


CCVI. 


Uexa. — In  Greek  compounds  =  six. 

X  Ilcxalepidm. — Consisting  of  six  scales. 

X  Ilcvapieriis. — Having  six  wings  or  mem- 
branous expansions. 

Hexapyrenus. — Having  six  stones. 

Hexapetaloid. — Consisting  of  six  coloured 
parts,  like  petals. 

X  Hexarinus. — Having  six  stamens. 

Hians. — Gaping ;  opening  by  a  long  narrow 
fissure  cut  across  the  shorter  axis,  (ccvii.) 


CCVII. 


Hibemaculmi. — The  poetical  name  of  a  bud 
or  bulb. 

Jliiertialis. — Of  or  belonging  to  winter. 

lliddcn^veined. — Having  the  veins  so  buried 
in  the  parenchyma,  that  they  are  not 
visible  upon  external  inspection. 

Hiliftr. — Bearing  a  hilum  upon  its  surface. 

Hilofera. — The  second  or  internal  integument 
of  a  seed. 

Hilum. — Tlie  scar  produced  by  the  separation 
of  a  seed  from  its  placenta;  J  any  point 
of  attachment ;  also  X  the  apertures  in 
the  cxtine  of  pollen  grains. 

Hinoideus. — When  veins  ])rocccd  entirely 
from  the  midrib  of  a  leaf,  and  are  pai-allcl 
and  undivided;  as  in  Ginger-worts,  &c. 
When  they  are  connected  by  little 
cross  veins,  the  term  is  Venuloso- 
hinoideus. 

Hippocrepiformis. — Horse-shoe  shaped. 

Hircinus,  X  Hircosus. — Smelling  like  a  goat. 

Hirsuties,  (adj.  Hirsutus,  Hirtus). — Hairi- 
ness ;  a  covering  caused  by  long,  tolerably 
distinct  hairs. 

Hispid. — Covered  with  long  stiff  hairs. 

Holosenceus. — Silky  ;  so  covered  with  hairs 
that  it  feels  soft  to  the  touch,  although 
the  naked  eye  may  fail  to  detect  the 
presence  of  hairs. 

Homocarpous. — Having  all  the  fruits  of  a 
flower-head  exactly  alike. 

X  Homodromal. — Having  all  the  spires  turned 
the  same  way;  or  the  spires  of  a  lateral 
organ  the  same  as  those  on  a  central 
organ. 

Homogamous. — When  all  tlie  florets  of  a 
capitulum,  &c.  are  hermaphrodite. 

Homoios,  or  Homo. — In  Greek  compounds 
=  alike  or  siniihar. 

X  Homomallus. — When  organs  originate  all 
round  an  organ,  but  are  turned  to  one 
side  of  it;  the  same  as  Recurved. 

X  Homomorplius. — Uniform.  All  shaped  alike. 

Homothalamus. — Resembling  the  thallus ;  a 
term  employed  among  Lichens  only. 

Hooded, — See  Cucullatus. 

Hoohcd-back — Curved  in  a  direction  from 
the  apex  to  the  base  ;  as  the  side  lobes  of 
the  leaf  of  the  Dandelion  (S.  B.  160.) 


HOM— IIYP. 
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Ifomotropal—U^iving  the  same  direction  as" 
the  seed,  but  not  straight  (ccviii). 


ccvni. 


t  Ilorarius. — Enduring  for  an  hour  or  two 
only ;  as  the  petals  of  Cistus. 

Momus. — Anything  the  produce  of  the  same 
year.  Rami  hmmi  are  branches  not  a 
year  old. 

Homy. — See  Comeus. 

Horologium Florce.—A  time-paper  of  flowers; 
a  table  explaining  the  time  at  which  the 
same  flowers  expand  in  difi'erent  latitudes. 

Hortensis. — Of  or  belonging  to  a  garden. 

Hortus  siccus. — Same  as  Eerbaritun. 

Hmnifusus. — Spread  over  the  surface  of  the 
ground. 

Humilis. — Low.  When  the  stature  of  a  plant 
is  not  particularly  small,  but  much 
smaller  than  that  of  kindred  species. 
Thus,  a  tree  twenty  feet  high  may  be 
low,  if  the  other  species  of  its  genus  are 
forty  or  fifty  feet  high. 

Z  Humor. — Sap. 

Hyalinus. — Transparent,  or  nearly  so. 

Hybemaculum. — See  Hihernaculum. 

Hyhemalis. — Of  or  belonging  to  the  winter. 

Hybrids,  Hybridce. — Plants  obtained  by  ap- 
plying the  pollen  of  one  species  to  the 
stigma  of  another. 

Hybriditas. — The  being  a  hybrid. 

Hyemalis. — Of  or  belonging  to  winter.  Usu- 
ally applied  to  plants  that  bloom  in 
winter. 

:J:  Hydrogera  vasa. — The  spiral  threads  inside 
a  spiral  vessel ;  formerly  supposed  to  be 
tubes  conveying  fluid. 

Hygroscopicitas. — The  property  of  extending 
or  shrinking  upon  the  application  or 
removal  of  water. 

X  Hylus,  um. — See  Hilum. 

Hymen. — In  Greek  compounds  ==  a  mem- 
brane, or  membranous. 

Hymenium,. — That  part  of  hymenomycetous 
Fungals  on  which  the  spores  are  borne ; 
plates  in  an  Agaric,  tubes  in  a  Boletus, 
&c.  (V.  K.  26.) 

Hymenodes. — Having  a  membranous  texture. 

Hymenophorum.  —  The  pileus  of  certain 
Fungals. 

Hymenidicm. — A  disk  or  shield  containing 

asci,  but  without  excipulum. 
Hypcrboreus. — Inhabiting  northern  regions. 
Hypha. — The   filamentous,   fleshy,  watery 

thallus  of  certain  fungoid  plants. 
Hypha,   Hyphasma,  Hyphopodlum. — The 

mj'celium,  or  stipe  of  certain  Fungals. 
Hypo. — In  Greek  compounds  =  under. 
\  Hypoblastus. — The  flat  dorsal  cotyledon  of 

a  Grass. 


HypaiitMum,  +  Hypanthodium. — A  fleshy 
receptacle  not  inclosed  in  an  involucre. 
(ccix). 


CCIX. 


Hypochilitm. — The  lower  part  of  the  lip  of 
certain  Orchids,    (ccx.  a). 


CCX. 


Hypocrateriform,  J  Hypocraterimorplius.f 
— An  organ,  of  which  the  tube  is  long 
and  slender,  and  the  limb  flat.  (ccod). 


CCXI. 


Hypodermis. — The  inner  liiyer  of  the  spore- 
case  of  au  Um-moss. 

Hypogceus. — Growing  under  the  earth. 

Hypogynous. — Growing  from  below  the  base 
of  the  ovaiy. 

X  Hypom^ims.  —  Free,  not  adherent,  arising 
from  below  an  organ  without  adhering 
to  it. 

Hypomiclia,  Hypostroma,  HypoiJiallus. — 
The  mycelium  of  certain  Fungals. 

Hypophyllus. — Growing  on  the  under  side  of 
a  leaf. 

X  Hypopodium. — The  stalk  of  the  carpels. 
+  Hypopteries. — A  wing  growing  from  below 

anything,  as  the  seed  of  a  Fir-tree. 
X  Hypopteratus.    Having  a  wing  produced  at 

the  base  or  below. 
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J  HypophyUium.—k  small  abortive  leaf,  like 
a  scale,  plarcd  below  a  cluster  of  leaf-like 
branches,  or  leaves,  (ccxii.) 

CCXII, 

Ihjposporangivm.—The  indusium  of  Ferns, 
■when  it  grows  from  below  the  spore-cases. 
(ccxiii.) 


CCXIII. 

J  Hypostasis. — The  suspensor  of  an  embryo. 
X  Hyphostroma. — The  mycelium  or  spawn  of 
Fungals. 

Eypoiliallus. — Delicate  filaments  which  con- 
stitute the  vegetation  of  Coniomycetous 
Fungals.  The  inferior  stratum  of  the 
thallus  of  Lichenals. 

Hypothecium. — The  cellular  stratum  below 
the  thalamium  of  Lichenals. 

Eysteranthius. — "When  leaves  appear  after 
flowers  ;  as  in  the  Almond. 


lanthinus. — Pure  blue  stained  with  red,  so  as 
to  be  intermediate  between  the  two 
colours. 

Jcones. — Pictorial  representations  of  plants. 
Jcos. — In  Greek  compounds  =  twenty. 
Icosa'tdral. — Having  twenty  sides,   as  the 
pollen  of  Tragopogon.  (ccxiv.) 


CCXIV. 


Ides,  or  Ideus. — In  terminating  Greek  com- 
pounds =r  similar :  as  petaloideus,  like  a 
petal. 

J  Idiogynus. — Not  having  a  pistil. 
Idiothalamus. — Having  a  different  colour  or 

texture  from  the  thallus ;  a  tenn  used 

among  Lichens. 
Tgneiis. — Very  lively  scarlet,  fiery  red. 
Jmherhis. — Having  no  hairs. 
Imbricantia  folia. — Leaves  which  overlap 

each  other  like  tiles  on  a  roof. 


Imbricated. —Vihcn  bodies  overlap  each 
other.    Also  same  as  Imbricative. 

/»i6r(Crt//re.— Overlapping  at  the  edge  only  ; 
a  term  of  aestivation,  (ccxv.) 


ccxv. 


TmmargincUus. — Having  no  rim  or  edge. 
Immediatus. — Proceeding    directly   from  a 

part,  without  tlic  intervention  of  any  other 

part ;  as  the  flower-stalks  of  a  raceme. 
Immobilis. — Immovable  ;  that  is  to  say,  not 

having  a  free  motion  on  the  part  which 

bears  it ;  as  many  anthers. 
Imparipinnatus. — When  the  petiole  of  a 

pinnate  leaf  is  terminated  by  a  single 

leaflet,  (ccxvi.) 


CCXVI. 


Implexus. — Entangled,  interlaced. 
Impregnation. — The  fertilization  of  the  ovule 

by  the  pollen-tubes. 
Impubera  {(Bias). — The  period  of  maturity 

in  fruit  anterior  to  the  fertilization  of  the 

ovules. 

Iimqualis,  J  Incequimagnus. — Of  unequal 

or  dissimilar  size. 
Incequilatenis. — When  the  two  sides  of  a 

figure  are  not  symmetrical ;  as  the  leaf 

of  a  Begonia. 
Incequinervim. — When  the  veins  of  a  leaf 

are  of  unequal  size. 
Inanis. — Empty,  not  containing  anythmg ;  or 

merely  filled  with  a  loose  spongy  sbb- 

stance. 

X  Inantheratus. — Bearing  no  anther ;  applied 
to  sterile  filaments  or  abortive  stamens. 

Inapertus. — Not  opened,  although  its  habit  is 
to  open. 

Incanescens. — Having  a  hoary  or  gray  aspect, 
because  of  the  presence  of  hairs  upon  the 
surface. 

Incanus. — See  Canus. 

Incaimatus. — See  Carneus. 

Inciso-serratus. — Having  very  deep  slashed 
serratures. 


INC-INF. 
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fnciso-dentatus. — Having  slashed  toothings. 
{ccxvli.) 


CCXVII. 

IndsVjS. — Regularly  divided  by  deep  incisions. 
Inclining. — Falling  back  considerably  from 

the  horizontal  line. 
Included. — Inclosed  in  anything. 
Includentia  folia. — Alternate  leaves  which, 

in  their  sleep,  approach  tlie  buds  in  their 

axil  as  if  to  envelope  them,  as  in  Sida. 

(De  Candolle.) 
Incomplete. — Deficient  in  some  of  its  parts, 

as  a  flower  without  corolla,  or  a  calyx 

with  only  a  part  of  its  sepals. 
Inconspicuus. — Small  in   size,  not 

obsei-ved. 

Incrassatus. — Thicker  than  usual  in 
tion  to  its  area ;  as  the  leaves 
Houseleek. 

Z  Incrustatus. — A  term  applied  to  seeds 
which  grow  so  firmly  to  their  pericarp  as 
to  appear  to  have  but  one  integument. 
Also  coated  with  earthy  matter. 

Incumbent. — Said  of  an  embryo  when  its 
radicle  is  folded  down  upon  the  back 
of  the  cotyledons,  (ccxviii.) 


readily 


propor- 
of  the 


CCXVIII. 

Incurvus,  Incv/rvatus. — Curved  inwawls. 

fndehiscent. — Not  splitting  in  a  definite  man- 
ner when  ripe. 

Tndigoticus. — The  deepest  blue. 

Tndirecte  venosus. — When  lateral  veins  are 
combined  within  the  margin,  and  emit 
other  little  veins.  (Link.) 

Indivisus. — Not  separated  into  other  parts. 

Indumentum. — The  hairy  covering  of  plants, 
of  whatever  kind. 


Induplicate,  Induplicative.  —  Having  the 
margins  bent  abruptly  inwards,  and  the 
external  face  of  these  edges  applied  to 
each  other  without  any  twisting,  (ccxix.) 


CCXIX. 


Indurascens. — Hardening  by  degrees,  as  the 
permanent  petioles  of  a  'i'ragacantli  bush. 

Indusium,  (adj.  Indusiatus.) — The  mem- 
branous cover  tliat  overlies  or  underlies 
the  spore-cases  of  Ferns.  X  The  annulus 
of  some  Fungals. 

Induvice,  (adj.  Induviatus).  —  Withered 
leaves  remaining  upon  a  stem,  and  cloth- 
ing it. 

hiembi-yonatus. — Having  no  embiyo. 
Inenchyma. — Fibro-cellular  tissue ;  that  is  to 

say,  cells  having  the  appearance  of  spiral 

vessels,  {ccxx.) 


CCXX. 

Inermis. — Destitute  of  any  kind  of  spines  or 
prickles. 

Inferior. — Growing  below  gome  other  organ; 
an  inferior  calyx  grows  below  the  ovary  ; 
an  inferor  ovary  grows,  or  seems  to  grow, 
below  a  calyx. 

Inflatua. — Thin,  membranous,  slightly  trans- 
parent, swelling  equally,  as  if  inflated 
with  air.  (ccxxi.) 


CC'XXI. 

Inflexed. — See  Incurvus. 

Inflorescence.  —  The  manner    in    which  the 

flowers  are  arranged. 
Infossus. — Sunk  in  anything,  as  veins  in  some, 

leaves,  leaving  a  channel,  however. 
Infractus. — See  Incurvus. 
Infundibrdaris,   Infundihuliformis.  —  See 

Fvmnel-shuped. 


1 


INF— INT. 


Jnfv/ndibuli-campanulate. — Between  funnel- 
shaped  and  cainpanulate.  (ccxxii.) 


CCXXII. 

Innate. — Adhering  to  the  apex  of  a  thing, 
as  the  anther  to  the  apex  of  a  filament. 
{ccxxiii.) 


CCXXIIl. 

Innovantes  OemmcB. — The  fixed  or  persistent 
buds  of  Mosses, 

Innovations. — Shoots  which  have  not  com- 
pleted their  growth;  a  term  used  in 
Bryology. 

Inosculatio. — The  operation  of  grafting  or 
budding. 

Insertion. — The  manner  in  which  one  part  is 
inserted  into  or  adheres  to,  or  originates 
from  another. 

J  Insert  ions,  medullary. — The  medullary  pro- 
cesses of  Exogens. 

Integer. — Properly  speaking,  this  means  hav- 
ing no  kind  of  marginal  or  other  division  ; 
but  sometimes  it  has  been  used  to  indi- 
cate not  pinnatifid,  and  also  nearly 
destitute  of  marginal  division. 

Integra  radix  — A  perfectly  unbranched  root, 
not  bearing  more  than  a  few  side  fibres. 
{ccxxiv.) 


CCXXIV. 


Integerrimtis.—Tevfccily  free  from  division 

of  the  margin  or  other  part. 
Integra  vagina. — A  sheathing  petiole  which 

forms  a  continuous  tube,  not  slit  on  one 

side,  as  in  Sedges,  (ccxxv.) 


ccxxv. 


Integumenta  floralia. — The  calyx  and  corolla. 
Inter. — In  composition  =  between;  aa  Inter- 

foliaceus,      placed     between  leaves. 

{ccxxvi.) 


CCXXVI. 

Intercellular. — Anything  intei-posed  between 

the  cells  or  tubes  of  tissue. 
X  Intenjerinum  lignum. — The  dissepiment  of 

a  fruit. 

X  Intermedins. — Standing  between  two  bodies 
in  a  different  row,  as  petals  when  they 
alternate  with  sepals.  Also  half-way 
between  one  thing  and  another. 

Intemode. — The  space  which  intervenes  be- 
tween two  nodes. 

Interrupted. — When  any  symmetrical  arrange- 
ment is  destroyed  by  local  causes;  a  leaf 
is  interruptedly  pinnated  when  some  of 
the  pinnsB  are  much  smaller  than  the 
others,  or  wholly  wanting  (EB.  120  h). 

Interveniwm.  —  The  space  of  parenchyma 
between  the  veins. 

Intortus. — Twisted  upon  itself.  {^ccxxviL') 


CCXXVII. 
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Inteidne. — That  coating  of  the  pollen  which 
is  next  the  extino  or  outer  crust,  and 
above  the  inline  or  inner  lining. 

Inline. — The  innermost  lining  of  the  shell  of 
a  pollen  grain. 

X  Intodiscalis. — Inserted  within  the  disk  of 
a  flowei". 

Intra. — Placed  within  anything ;  as  Intra- 
foliaceus,  placed  within  the  axil  of  a  leaf. 
{ccxxviii.) 


CCXXVIII. 


Intrarius. — Turned  inwards  ;  that  is  to  say, 
towards  the  centre  of  a  flower. 

Intravalvularis. — Placed  within  valves,  as 
the  dissepiments  of  many  Crucifers. 
(ccxxix.) 


CCXXIX. 

Intricattis. — See  Entangled. 

+  Introcurvus. — See  Incurvus. 

Intrqflexus. — See  Incurvus. 

Introrsm. — Turned  towards  the  axis  to  which 
it  appertains;  as  an  anther  when  its 
valves  face  the  centre  of  a  flower. 

Iniroveniwin. — Hidden-veined  ;  when  leaves 
are  so  much  buried  in  parenchyma  that 
they  are  not  visible  on  external  inspection. 

Intrusus. — Pushed  inwards;  as  when  the  base 
of  a  fruit  is  so  concave  as  to  seem  as 
if  pushed  inwards  by  the  peduncle. 
(cccxxa;.) 


ccxxx. 

*  Inmicans. — Said  of  surfaces  covered  with 
little  hooked  hairs,  as  the  leaves  of  some 
Galiums. 


Immdatm. — Flooded.     Sometimes  covered 

with  water,  sometimes  dry. 
Inus. — A  termination  expressing  the  quality 
of  resemblance,  as  Calycinus,  like  a  calyx 
in  position,  in  colour,  &c. ;  it  also  ex- 
presses augmentation,  as  Calycinus, 
having  a  large  calyx. 

Inverted. — Having  the  apex  in  an  opposite 
direction  to  that  of  some  other  thing  ;  as. 
many  seeds. 

Invertentia  folia. — Leaflets  which  in  their 
sleep  hang  downwards,  but  touch  by 
their  upper  surfaces. 

Involucellum. — A  diminutive  of  Involucrum; 
a  secondary  involucre,  usually  not  con- 
taining more  than  one  or  two  flowers. 

X  Involucra  lignea. — The  name  given  by 
Malpighi  to  the  concentric  zones  of 
wood  in  Exogens. 

Involucralis. — Of  or  belonging  to  an  involucre. 

Involwratus. — Having  an  involucre. 

Involucre. — A  ring  or  rings  of  bracts  sur- 
rounding several  flowers,  (ccxxxi.) 


CCXXXI. 


X  Also  the  peridium,  volva,  or  annulus 
of  some  Fungals.  {ccxxoni.) 


CCXXXII. 


Involute,  Involutive. — When  edges  are  rolled 
inwards  on  each  side,  as  the  leaf  of  the 
Apple,  (ccxxxiii.) 

ccxxxni. 
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Involventia folia. — "Trifoliate  leaves  whose 
leaflets  rise  up,  unite  at  the  summit,  and 
spread  away  in  the  middle  so  as  to  form 
an  arch  wliich  shelters  tlie  flowers,  as  in 
Trifolium  incarnatum."  DC. 

Irregular. — Having  the  parts  which  constitute 
one  series  of  a  flower  dissimilar  in  size  or 
form. 

Isabella  yellow. — Queen  Isahella  of  Spain  said 
that  she  \vould  never  change  her  shift 
till  a  certain  town  was  taken  ;  the  siege 
lasted  three  yeare,  and  when  Her  Majesty 
removed  her  garment  it  had  acquired  a 
peculiar  yellow,  which  has  ever  since 
borne  her  name. 

Isidium. — A  coral-like  elevation  of  the  thallus 
of  a  Lichen,  bearing  a  globule  at  its  end. 

J  Isohrious,  Isodynamous. — Growing  with 
equal  force ;  two  of  the  names  of  the 
dicotyledonous  embryo. 

X  Isogyrus. — Forming  a  complete  spire. 

Isomerus. — Equal  in  number ;  an  isomerous 
flower  is  one  all  whose  parts  are  equal  to 
each  other  in  number. 

Isos. — In  Greek  compounds  =  equal.  Placed 
before  the  name  of  an  organ,  indicates 
that  it  is  equal  in  number  to  that  of 
some  other  which  is  understood  :  thus, 
Isostemonous  is  said  of  plants  the  stamens 
of  which  are  equal  in  number  to  the 
petals. 


J  Jaspideibs. — "A  mixture  of  many  colours 

arranged  in  small  spots."  Lecoq. 
Jeterus. — A  yellowness  of  the  green  parts. 

Vegetable  jaundice. 
Jointed. — Falling  in  jneces  at  the  joints,  or 

separating  readily  there,  or  furnished  with 

a  distinct  joint,  (^ccxxociv.^ 


CCXXKTV. 


Also  applied  to  bodies  having  the  appear- 
ance of  being  jointed,  as  the  stem  and 
leaves  of  Juncus  articulatus. 

J  Juba. — A  loose  panicle,  sucii  as  is  often 
found  in  Grasses. 

Juga. — The  lidges  on  the  fruit  of  Umbellifers 
(VK.  515). 

Jugum. — A  pair  of  leaftets  :  thus,  miijugus  is 
one  pair  ;  bijugus  two  pairs,  &c. 

Julus. — See  Amentum. 

X  Junctura.—A  joint  or  articulation ;  the 
place  where  a  body  spontaneously  sepa- 
rates into  two  parts. 

Juxta-position.-~The  manner  in  which  organs 
are  placed  with  respect  to  each  other. 


Keel,  (adj.  Keeled). — Formed  in  the  manner 
of  the  keel  of  a  boat ;  that  is  to  say,  with 
a  sharp  projecting  ridge,  arising  from  a  flat 
or  concave  central  plate,  as  the  glumes  of 
Grasses.    Also  see  Carina. 

Keramidium. — See  Cystocarp. 

Kermesinus. — See  Carmim. 

Kidney-shaped. — Resembling  the  figure  of  a 
kidney  ;  that  is  to  say,  crescent-shaped, 
with  the  ends  rounded,  as  the  leaf  of 
Asarum  europasum  (EB.  117  f). 

Knee-jointed. — See  Oeniculatris. 

Kneepan-skaped. — Broad,  round,  thick ;  con- 
vex on  the  lower  surface,  concave  on  the 
other ;  the  same  as  meniscoideus,  but 
thicker.    See  Patelliforniis. 

Knob-like. — See  Gongylodes. 

Knotted. — Cylindrical,  uneven  on  the  surface, 
as  the  pod  of  Chelidonium  (SB.  95). 


Labellum. — The  third  petal  of  an  Orchid, 
usually  turned  towards  the  lower  front  of 
the  flower,  and  very  diflferent  in  form 
from  the  remainder.  Also  a  similar  petal 
in  other  flowers  (VK.  120). 

Labiate. — A  term  applied  to  a  monopetalous 
calyx  or  corolla  which  is  separated  into 
two  unequal  divisions,  the  one  anterior, 
and  the  other  posterior,  with  respect  to 
the  axis,  (ccxxxv.) 


CCXXXV. 

Labiatiflonis.~A  term  confined  to  Compo- 
sites whose  corolla  is  labiate. 

t  Labiose.—A  polypetalous  corolla  having  the 
appearance  of  being  labiate. 

Lahittm.— The  lower  lip  of  a  labiate  corolla. 

+  Labynnthifoi-mi^.—UnTked  bv  sinuous  in- 
tricate lines  :  same  as  Dcedaleus. 
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Lac. — A  fluid  having  an  opaque  appearance, 
and  either  white,  orange,  or  some  such 
colour,  occurring  in  many  plants. 

Lacerus. — Irregularly  divided  by  deep  inci- 
sions. 

Ladnia,  (adj.   Laciniatus). — A  slash.  A 

deep  taper-pointed  incision. 
Lacinula. — A  small  lacinia  or  slash  ;  also  the 

inflected  point  of  the  petals  of  Umbelhfers. 

(ccxxxvi.) 


CCXXXVI. 

Z  Lachrymceformis. — Tear-shaped  ;  the  same 
as  pear-shaped,  except  that  the  sides  of 
the  inverted  cone  are  not  contracted  ;  as 
the  seed  of  the  Apple. 

Lactescens. — Containing  lac,  or  milk. 

Lacteus. — Milk-white  ;  dull  white  verging  to 
blue. 

Lacuna,  (adj.  Lacunose.) — A  large  deep 
depression  or  excavation  (VK.  33). 

X  Lacuuoso-rimosus. — Marked  by  irregular 
cracks  and  excavations,  (ccxxocvii,') 


CCXXXVII. 

X  Lacunoso-rugoms. — Marked  by  deep  broad 
irregular  -wrinkles,  as  the  shell  of  the 
Walnut  or  stone  of  the  Peach. 

Lacustris. — Growing  in  lakes. 

LcBvigatus. — Having  the  appearance  of  being 
polished,  as  many  seeds,  (ccxxxviii.) 


CCXXXVIII. 
LtBvis. — Free  from  a-sperities  or  hairs,  or  any 

sort  of  uncvenness. 
Lageniformis. — Shaped  like  a  Florence  flask. 

(ccaxcxix.) 


CCXXXIX. 

Lagopus. — Hare-footed.  A  term  applied  to 
parts  which  are  so  closely  covered  with 
long  hairs  as  to  resemble  a  hare's  foot;  as 
the  rhizome  of  some  Ferns,  and  the  in- 
florescence of  some  Grasses. 


Lamella,  (adj.  Laviellar). — A  plate  or  thin 
part  such  as  is  found  at  the  end  of  many 
styles. 

Lamellce,  LamincB,  Lamellulce. — The  gills  of 
Fungals ;  vertical,  membranous,  radiating, 
or  branching  plates  belonging  to  a  pileus. 

Lamina. — The  blade  of  a  leaf ;  that  expanded 
part  which  terminates  the  petiole  if  there 
he  one. 

Lamina  proligera. — A  term  among  Lichens. 
"  A  distinct  body  containing  the  sporules, 
separating  from  the  apothecia,  often  very 
convex  and  variable  in  form,  and  mostly 
dissolving  into  a  gelatinous  mass."  — 
Orev,  The  waxy  plate  or  disk  occupying 
the  centre  of  the  apothecium.  (ccxl.) 


CCXL. 

Laminating. — Separating  into  several  plates 
or  layers. 

Lana,  Lanugo,  (adj.  Lanatus,  Lanughiosus). 
— Long,  dense,  curled,  and  matted  hairs, 
resembling  wool ;  as  in  Verhascum 
Tliapsus. 

Lanceolate. — Narrowly  elliptical,  tapering  to 

each  end  (EB.  117  m). 
Lanceolate-hastate. — A  hastate  leaf  whose 

principal  lobe  is  lanceolate. 
Lanceolate-sagittate. — A  sagittate  leaf,  whose 

principal  fonn  is  lanceolate,  (ccxli.) 
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Lapidosus. — Growing   in   stony  or 
places. 

Lappaceus. — Having  the  appearance  of  a  lappa 

or  bur ;  that  is  to  say,  of  a  round  body 

covered  with  small  hooks. 
Latera. — Sides;  the  two  opposite  sides  of  a 

stem  or  similar  body. 
Lateral. — Fixed  near  or  upon  the  side  of  any 

thing. 

X  Later inervins. — Straight-veined,  like  the 
leaves  of  Grasses. 

X  Lateristipulv^. — Having  stipules  growing  on 
its  sides. 

Lateritius. — Red  brick  colour. 

Latex. — The  same  as  Lac,  which  sec ;  hut 
extended  to  any  kind  of  viscid  fluid  con- 
veyed in  laticiferous  vessels,  whether 
opaque  or  not. 

Ixttex  granules. — Particles  of  starch  or  other 
matter,  floating  in  the  latex. 
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Laticiferous  vessels. — A  continuous  anasto- 
mosing tubular  tissue  in  which  latex  is 
conveyed.  It  is  probably  a  modification  of 
cellular  tissue,  formed  in  a  similar  way  to 
bothrenchyma  (EB.  46,  47). 

Lavender  colour. — Pale  blue,  with  a  slight 
mixture  of  grey. 

Laxm. — Said  of  parts  which  are  distant  from 
each  other,  with  an  open  an-angcment, 
such  as  the  panicle  among  the  kinds  of 
inflorescence  (EB.  140, 1). 

Lead-coloured. — Slate-coloured,  with  a  slight 
metallic  lustre. 

Leaf. — An  expansion  of  the  bark,  placed 
symmetrically  with  regard  to  other  leaves, 
and  performing  the  offices  of  respiration 
and  digestion  when  in  its  perfiJct  condi- 
tion ;  in  an  incomplete  or  modified  state, 
constituting  all  the  forms  of  the  append- 
ages of  the  axis.  It  is  simple  when 
not  cut  into  separate  parts,  and  compound 
when  divided  into  other  distinct  parts. 

Leaf-buds. — Buds  from  which  leaves  only 
are  produced  :  they  are  called  normal 
when  produced  at  the  axils,  adventitious 
when  tliey  occur  in  places  not  axillary, 
and  latent  when  they  are  undiscoverable 
by  the  naked  eye. 
Leaflet. — One  of  the  divisions  of  a  compound 
leaf. 

Leaf-like. — See  Foliaceus. 

Leafstalk. — The  (unexpanded)  base  of  a  leaf 

connecting  it  with  the  stem. 
Leathery. — See  Coriaceus. 
Leather-yellow. — Whitish  yellow. 
X  Lecm. — See  Conn. 

Legume. — The  fruit  of  leguminous  plants  ;  a 
solitary  two-valved  carpel,  bearing  its  seeds 
on  the  ventral  suture  only,  {ccxlii.') 
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Lemon-coloured. — The  purest  yellow,  with- 
out any  brightness  ;  as  in  a  Lemon  when 
ripe. 

LenticcUce,  (adj.  Lenticellatus). — Lenticular 
glands.  Rudiincntai'y  roots  appearing  on 
the  surface  of  the  stems  of  many  trees  in 
the  form  of  small  conical  swellings. 


Lenticulce.  —  The    spore-cases   of  certain 
Fungals. 

Lenticula/ris,  Lentifonnis. — Resembling  a 

double  convex  lens. 
Lentiginosus. — Covered  with  minute  dots,  as 

if  dusted. 
Lens-shaped. — See  Lenticularis. 
J  Lepals. — Sterile  stamens. 
X  Lepicena. — The  glumes  of  Grasses, 
Lepidcs,  (adj.  Lepidotus). — Scurfs;  minute 

peltate  scales,  such  as  cover  the  foliage  of 

Elajagnus. 

Lepiota. — The  annulus  of  certain  Fungals. 

1  Lepisma. — A  cup-shaped  disk. 

Lepra,  (adj.  Leprous). — A  white  mealy  mat- 
ter which  exudes  or  protrudes  from  the 
surface  of  some  plants ;  leprosy. 

Leprosus. — Having  a  scurfy  appearance. 

Leptos. —  In  Greek  compounds  =  slender, 
graceful  ;  as  Leptophyllus,  slender- 
leaved. 

Leptotichus. — Thin-sided  ;  a  term  applied 
only  to  tissue. 

Lettered. — See  Grammicus. 

Lcuco. — In  Greek  compounds  =  white. 

Lianes. — Woody  twining  or  climbing  plants. 

Liber,  (adj). — Free ;  as  wlien  there  is  no  cohe- 
sion between  parts  in  contact  with  each 
other. 

Liber  (subst.) — The  inner  lining  of  the  bark  of 
Exogens,  where  alone  its  woody  matter 
resides. 

Lichenologia. — Tliat  part  of  Botany  which 

treats  of  Lichens. 
Ligula. — A  strap.    The  radiant  florets  ot 

certain  Composites  (ccxliii)  ; 
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the  memhrane  which  occurs  at  the  hase 
of  the  lamina  of  a  Grass-leaf ;  J  also  cer- 
tain appendages  found  on  the  coronet  of 
some  Asclepiads,  alternating  with  the 
horns  and  spreading  over  the  corolla  (EB. 
161,  c). 

:}:  Ligamentu7n. — Same  as  Raphe. 

Ligneus,  Lignosus. — Having  the  texture  of 
wood  ;  of  or  belonging  to  wood. 

Lignum. — The  wood  ;  that  central  part  of  a 
stem  which  lies  below  the  bark,  or  its 
equivalent,  the  cortical  integument. 

I/igulatus.  —  Strap-shaped,  narrow,  mode- 
rately long,  with  the  two  margins 
parallel. 

Ligulifiorus. — Having  a  capitulum  composed 

exclusively  of  ligulate  florets. 
Lilac. — Pale  dull  violet,  mixed  a  little  with 

white. 

Limb. — The  flat  expanded  part  of  a  petal. 
Limbatus. — Having  one  colour,  surrounded  by 

an  edging  of  another. 
J  I/imes  coinmunis. — The  neck  or  collar  of  a 

plant.    See  CoUum. 
Line,  (adj.  Linealis). — The  twelfth  part  of  an 

inch. 

Linea  transversalis. — The  ostiolum  of  cer- 
tain Fungals. 

Linear. — Narrow,  short,  with  the  two  mar- 
gins parallel ;  as  the  leaf  of  the  Yew-tree. 

J  Lineatipes. — Having  a  lined  or  striated  foot- 
stalk. 

Lineatus. — Lined.  Marked  by  fine  parallel 
lines. 

X  Lineata  vasa. — Vessels  marked  by  trans- 
verse lines,  such  as  the  annular,  scalari- 
foi-m,  and  other  forms  of  the  duct. 

Lined. — See  Lineatus. 

Linguiformis. — Having  the  form  of  a  tongue. 
Liguor  amnios. — The  fluid  that  is  contained 

in  the  sac  within  which  the  embryo  is 

engendered. 
Lirella. — A  linear  shield  with  a  furrow  along 

its  middle,  in  such  Lichens  as  Opegrapha. 

(ccxliv')   
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lAttoralis. — Growing  on  the  sea  shore. 

X  Lituatus. — Forked,  with  the  points  a  little 

turned  outwards. 
+  Lituratus. — When  spots  are  formed  by  the 

abrasion  of  the  surface. 
Liver-colfjured. — See  Hepaticus. 
Livid. — Clouded  with  greyish,  brownish,  and 

bluish. 

Lobiolus. — The  small  lobes  into  which  the 
thallus  of  some  Lichens  is  divided. 

Lobulatus. — Divided  into  small  lobes. 

Lobulus. — A  small  lobe. 

Locelli,  Loculi. —  The  peridia  of  certain 
Fungals. 


Locellus. — A  secondary  cell  ;  a  small  cell 
Avithin  a  larger. 

t  Loculatus,  Loculans. — Divided  into  cells. 

Loculus,  X  Loculamcntum. — A  cell  or  cavity; 
usually  the  cell  of  a  fruit  or  ovary  ;  that 
is  to  say,  the  cavity  of  one  or  more 
carpels.  Also  the  perithecium  of  certain 
Fungals. 

Loculicidal. — That  mode  of  dehiscence  which 
consists  in  ripened  carpels  splitting  or 
dehiscing  through  their  backs,  (ccxlv.f 
ccxlvi.) 


CCXLV.  CCXLVI. 

Loeulostis. — Divided  by  internal  partitions 
into  cells,  as  the  pith  of  the  Walnut- 
tree.  This  is  never  applied  to  fruits. 
(^ccxhii.) 


CCXLVIL 

ItOCUSta. — A  spikelet  of  Grasses;  that  is  to 
say,  one  of  the  collections  of  florets  formed 
in  such  plants,  (ccxlviii.) 


ccxLvin. 


Lodiculce. — The  hypogynous  scales  of  Grasses. 

Lcevis. —  Level,  neither  rising  into  promi- 
nences nor  sinking  into  channels,  &c. 

Longitndo. — In  the  direction  of  growth. 

Loose. — See  Laxus. 

Loratus. — See  Ligulatus. 

Lomentum,  (adj.  Lomentaceus.) — An  inde- 
hisccnt  legume,  which  separates  spon- 
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tuneously  by  a  transverse  articulation 
between  each  seed,  (ccxlix.) 


(.'CXLIX. 

*  Lorica. — The  skin  of  a  seed. 

Lorulum. — The  filamentary  branched  thallus 

of  some  Lichens. 
Lucidus. — Shining. 

I/winbricalis.  —  Worm-shaped  ;  a  term  ap- 
plied to  the  worm-like  lobes  of  the  frond 
of  certain  Sea-wccds. 

Lunalus,  Lunulatus{<i\m.') — Crescent-shaped. 

Lupulinus. — Resembling  a  head  of  hops. 
{cd.) 


CCL. 

Lupxdine. — Waxy  globules,  resembling  pollen, 
found  on  the  bracts  of  the  female  flowers 
of  the  Hop. 

I/wnd. — Dirty  brown,  a  little  clouded. 

Luteofuscus.- — Between  yellow  and  fuscous. 

X  Luleolus. — See  Flavescens. 

Lutescens. — Yellowish.    See  Flavescens. 

LiUem. — Such  yellow  as  gamboge. 

X  iMXuria,  Luxuries. — Rankness ;  an  unna- 
turally exuberant  growth. 

Lycotropal. — An  oithotropal  ovule  curved 
downwards  like  a  horse-shoe,  (ccli.) 


^  Lysis. — The  metamorphosis  of  a  part. 


CCLI. 

X  Lympha. — Sap.  The  crude  unelaborated 
fluid  of  vegetation. 

+  Lympheeducts. — Sap-vesscls. 

Lyrate,  Lyreshaped,  X  Lyratipartitus,  X  Ly- 
rat'iscctus. — Pinnalifid,  with  the  uppor 
lobes  much  larger  than  the  lower,  (cclii.) 


Macrantlius. — Long-flowered. 

X  Macrorephalus. —  Big-headed.  A  term  aj)- 
plied  to  dicotyledonous  embryos  whose 
cotyledons  are  consolidated. 

X  Macropodal.  —  Big-footed.  A  term  aj>- 
plied  by  Richard  to  the  embryo  of  Grasses 
whose  cotyledon  was  mistaken  by  that 
author  for  a  radicle. 

Macros. — In  Greek  compounds  =r  long; 
sometimes,  large. 

Macula,  (adj.  Maculatus). — Marked  with 
broad  irregular  blotches. 

Malacoid. — Having  a  mucilaginous  texture. 

Male  system. — All  that  part  of  a  flower  which 
belongs  to  the  stamens. 

X  MaLicoriwin. — The  rind  of  the  Pomegra- 
nate. 

Malleolus.- — A  layer;  a  shoot  bent  into  tho 
ground  and  half  divided  at  the  bend, 
whence  it  emits  roots,  (ccliii). 


CCLII. 


CCLIII. 


Malpif/liiacei  pili. — Hairs  attached  by  the 
middle,  {ccliv.) 


CCLIV. 

Mamilla. — The  apex  of  the  nucleus  of  an 
ovule. 

Mamniceformis,  Mammillans. — Teat-shaped. 
Conical,  with  a  rounded  apex,  {cclv.) 


CCLV. 

ilfanctM.— Deficient  in  something;  wanting. 
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Manicatc. — Said   of  surf;\cc3  covered  with 
hairs,  so   entangled  that  they  can  be 

stripped  off  like  a  skin. 
Marccsi:ens,Marcidibs. — Not  foiling  off  until 

the  part  which  bears  it  is  perfected,  but 

withering  long  before  that  time,  as  the 

flowers  of  Orobanche. 
Marcor. — Welting,  or  flaccidity  caused  by  loss 

of  water. 

Marginal. — Belonging  to  the  margin  or  edge 

of  anything. 
Marginate. — Furnished  with  an  edge  of  a 

different  texture  from  the  remainder  of 

the  body,  {cclvi.) 


CCLVI. 

Margo  thallodes. — The  rim  of  the  shield  of  a 
Lichen,  formed  by  the  thallus.  (^cclvii.') 


CGLVII. 

Marmwatus. — Marbled ;  traversed  by  irregu- 
lar veins  of  colour,  as  a  block  of  marble 
often  is. 

Masculus,  inus. — Whatever  belongs  to  the 
stamens. 

X  Mashed. — See  Personate.  A  body  is  also 
said  to  be  masked  when  its  true  nature  is 
concealed  or  disguised. 

Massa  seminalis.  —  The  flesh  of  certain 
Fungals. 

Massa  sporophora,  thecigera. — The  spore- 
case  of  certain  Fungals. 

Masses. — Collections  of  anything  in  unusual 
quantity ;  as,  for  example,  pollen  masses, 
which  are  unusual  collections  of  pollen. 

X  Masstdoe — The  secondary  masses  of  the 
sectile  pollen-masses  of  some  Orchids. 

Matrix  pollinis. — The  cell  in  which  jwllen- 
grains  are  developed. 

Matutinua. — Happening  early  in  the  morning. 


Mealy. — See  Farinaceus. 

X  Meandriform. — Having  a  bending  or  mean- 
dering direction ;  as  the  cells  of  the 
anther  of  Cucurbits,  {cxcviii.) 

Meatus  intercellularcs.  —  Passages  between 
the  cells  or  tubes  of  which  plants  consist. 

Meatus  pneumatici. — Air  passages  in  the 
interior  of  plants. 

Mediocris. — Intermediate  between  large  and 
small. 

Medulla,  (adj.  Medzdlaris.) — The  pith; 
that  central  column  of  cellular  matter  over 
which  the  wood  is  formed  in  Exogens; 
X  any  pith-like  mass.  The  caro  of  certain 
Fungals. 

X  Medtdla  seminis. — The  albumen  of  seeds. 

Medullary  rays. — The  cellular  plates  or  pro- 
cesses which  connect  the  pith  of  Exogens 
with  the  bark,  constituting  the  "silver 
grain  "  of  their  wood. 

Medullai'y  sheath. — A  thin  stratum  of  spiral 
vessels  formed  immediately  over  the  pith. 

Medullosus. — Having  the  texture  of  pith. 

Megalos — In  Greek  compounds  zzz  large. 

Meiogyrus. — But  little  rolled  inwards. 

Meion. — Less  ;  prefixed  to  the  name  of  an 
organ,  indicates  that  it  is  something  less 
than  some  other  organ  understood. 

Meiostemonous.  —  Is  said  of  a  plant  the 
stamens  of  which  are  fewer  in  number 
than  the  petals. 

Melanism. — A  disease  producing  blackness. 

Melas. — In  Greek  compounds  =r  black  with- 
out the  mixture  of  any  other  colour. 

Melleus. — Having  the  taste  or  smell  of  honey. 

Melligo. — Honey-dew ;  a  disease  of  plants  in 
which  an  unnatural  secretion  of  sweet 
matter  appears  on  their  surface. 

Mellinus. — The  colour  of  new  honey. 

X  Melonidium,  X  Melonida.  —  An  inferior, 
fleshy,  many-celled  fruit;  such  as  an 
Apple. 

Melon-shaped,   Meloniform.  —  Irregularly 

spherical,  with  projecting  ribs ;  as  the 

stem  of  Cactus  Melocactus. 
X  Membrana  gongylifera.  —  The  hymenium 

of  certain  Fungals. 
Membranous,  Membratiaceus.  —  Thin  and 

semi-transparent,  like  a  fine  membrane  ; 

as  the  leaves  of  Mosses. 
X  Membranula. — The  indusium  of  Ferns. 
X  Memnonius. — A  brown  black  colour ;  pitch 

black. 

Mcnisratus. — A  cylinder  bent  into  half  a 
circle,  (cclvlii.) 


CCLVIIl. 

Meniscoid. — Thin,  concavo-convex,  and  hemi- 
spherical, resembling  a  watch-glass. 

Menstrualis,  Menstrmis.  —  Lasting  for  a 
month.  Bimestris  is  said  of  things  th:a 
exist  for  two  months;  tnmestm,  for 
three  months,  &c. 
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Mentum, — A  projection  in  front  of  the  flowers 
of  some  Orchids,  caused  by  the  extension 
of  the  foot  of  the  column,  (cclix.) 


CCLIX. 


Merenchyma.  —  Spherical  cellular  tissue 
(EB.  2). 

Mericarp. — One  of  the  half  fruits  of  an 
Umbellifer:  it  is  a  carpel  ripened  and 
separated  from  a  common  axis  or  growing 
point. 

Mendianus. — Happening  at  noontide. 

Mcnsmatic. — Separating  by  the  formation  of 
internal  partitions ;  cellular  tissue  is  often 
thus  multiplied. 

X  Menthallios. — An  internode. 

Mcros. — In  Greek  compounds  =  the  parts  of 
a  flower.  Thus  the  annexed  diagram  is 
pcntamcrous,  that  is  to  say,  is  composed  of 
parts  arranged  in  fives,  {cclx.) 


CCLX. 

Mescnterica.  —  The  mycelium  of  certain 
Fungals. 

Mcsocarp. — That  part  of  a  pericarp  which  lies 
between  the  outer  and  inner  skins  or  in- 
teguments. 

%  Mesocauleorhiza. — The  line  of  demarcation 
between  the  ascending  and  descending 
systems  in  M.  Gaudichaud's  "  Phyta." 

Mesochilium. — The  intermediate  part  of  the 
lip  of  such  Orchids  as  have  it  separated 
into  three  distinct  portions. 

J  Mesocolla. — A  supposed  distinct  interme- 
diate layer  of  the  cuticle,  interposed 
between  its  upper  and  lower  surfaces. 

Mesodermis. — The  middle  layer  of  tissue  in 
the  shell  of  the  spore-case  of  an  Urn- 
moss. 

Mcsophlaum. — The  cellular  integument  of 
bark,  overlying  the  liber,  and  underlying 
the  epiphlccum  (EB.  84,  e). 

Mcsophyllum. — All  the  interior  parenchyma 
of  a  leaf,  lying  between  the  two  skins. 


X  Also,  in  the  language  of  Gaudichaud, 
the  line  of  demarcation  between  the  stalk 
and  blade  of  a  leaf. 

+  Mesophytum. — The  line  of  demarcation  be- 
tween the  internode  and  petiole. 

J  Mesosperm. — See  Sarcoderm. 

J  Microbassis. — Same  as  Carcerule. 

Mia-opyle. — The  aperture  in  the  skin  of  a 
seed  which  was  once  the  foramen  of  the 
ovule.  It  indicates  the  position  of  the 
radicle. 

Micros. — In  Greek  compounds  =  small. 

+  Miliary  Glands, — are  the  stomates. 

Milk  vessels. — Those  tubes  which  contain  the 

milky  fluids.  See  Cbieiichyma  and  Lati- 

ciferous  vesseh. 
X  Mill-sail-shaped.— ^ne  Molendinaceus. 
Miniatus. — Scarlet,  with  a  decided  mixture 

of  yellow. 

Miirifortn. — Having  the  form  of  a  mitre; 
that  is  to  say,  conical  and  not  slit  on  one 
side  ;  applied  to  the  Calyptra  of  Um- 
mosscs,  in  opposition  to  dimidiate. 
{cclxi.) 


CXLL 


X  Mixtinervius. — Having  veins  of  various 
sizes  forming  a  net-work,  as  in  the  Rose 
(SB.  11). 

Modioli fo7"mis. — Shaped  like  the  nave  of  a 
wheel,  round,  depressed,  with  a  very 
narrow  orifice ;  as  the  ripe  fruit  of 
Gaultheria. 

Molendinaceus. — Furnished  with  large,  per- 
pendiclar,  wing-like  expansions,  {cclxii.) 


CCLXII. 

Molyhdos. — In  Greek  compounds  =  lead- 
coloured. 

Moniliform. — Necklace-shaped,  cylindrical,  or 
terete,  and  contracted  at  regular  intervals 
(EB.  73  d). 

Mono. — In  Greek  compounds  =  one. 

Monocarpicus,  Monocarpous.  —  Producing 
fruit  but  once  in  its  life,  as  an  annual,  or 
such  perennials  as  the  American  Aloe, 
which  always  perishes  after  flowering. 

Monochlam'ydeous. — Having  but  one  floral 
envelope. 


MON-MUN. 


Monadelphous.  —  Having  all  the  stamens 
united  by  their  filaments  into  a  tube. 
(^cclxiii.) 


CCLXIII. 

t  Monoclinous. — Having  the  two  sexes  in 
the  same  flower ;  hermaphrodite. 

Monocotykdonous. — Plaving  only  one  cotyle- 
don, or  if  two  are  present,  then  having  one 
much  smaller  than  the  other,  and  on  a 
different  level. 

Monodichlamydeous. —  Having  indifferently 
either  a  calyx  only,  or  both  calyx  and 
corolla. 

MonCEcious. — Having  male  and  female  organs 

in  different  flowers  on  the  same  plant.  It 

is  expressed  by  the  signs  (J  —  $  . 
Monogamia,  (adj.  Afonogamicm.) — Having 

flowers  distinct  from  each  other,  and  not 

collected  in  a  capitulum. 
J  Monogeno'us. — The  same  as  EndogenoxbS. 
Monogynus.  —  Having  but  one  style,  even 

although  many  carpels  be  present. 
Monoicus. — See  Moncecious. 
X  Monolepidas. —  Having  but  one  scale. 
Monopetalous. — Having  all  the  petals  united 

by  their  edges. 
Monopkyllous.  —  Having  only  one  leaf ;  or 

several  lcav(  s  united  by  their  edges  into 

one.  (cclxiv.) 


Monostichus, — Arranged  in  one  row.  {cdxv.) 


CCLXIV. 

Monoptencs. — Having  one  wing. 

Monopyrenus. — Containing  one  stone. 

Monosepalus. — Having  the  sepals  all  united 
into  one  body  by  their  edges,  (cclxiv). 

Moiistrositas. — Any  unusual  kind  of  deve- 
lopment, or  absence  of  development. 

X  Mona. — The  parts  of  a  flower  in  general ; 
as  Pentamorius,  which  signifies  all  the 
parts  being  arranged  in  fives. 

Morpihosis. — The  manner  of  development ; 
the  order  or  mode  in  which  organs  form 
themselves  from  their  earliest  condition 
till  their  final  state. 


CCLXV. 

Morphus. — In  Greek  compounds  =  shape  or 
appearance ;  as  Rhizomorphus,  having 
the  appearance  of  a  root. 

Moschatus. — Having  the  smell  of  musk. 

Mother  cells. — Cells  in  which  other  cells  are 
generated. 

Morphology. — That  part  of  Botany  which 
treats  of  the  transforaiations  of  organs. 

Mucidus. — Musty ;  smelling  of  mouldiness. 

Mucous,  Mucosus. — Covered  with  a  slimy 
secretion,  or  with  a  coat  that  is  readily 
soluble  in  water,  and  becomes  slimy. 

Mucro,  X-Mucrona. — A  sharp  terminal  point. 

Mucronate. — Abruptly  terminated  by  a  hard 
short  point. 

Mucronato-serratus. — Having  the  serratures 

terminated  by  a  hard  short  point. 
Mucus. — Gummy  matter  soluble  in  water. 
Mules. — Plants  obtained  from  the  seeds  of 

one  plant  fertilized  by  the  pollen  of  some 

other  species. 
Mult,  mullu^. — In  Latin  compounds  =  many. 
MuUiceps. — Having  many  crowns,  as  some 

roots. 

Multifariam. — In  many  rows. 
Multiferus. — Producing  several  times  in  one 
season. 

Multifid. —  Cut  half  way  into  many  seg- 
ments. 

Multijlorus. — Bearing  many  flowers. 
Multifoliatus. — Bearing  many  leaves. 
Multijugus. —  Bearing  a  very  considerable 

number  of  pairs  of  leaflets. 
Midtipie. — Composed  of  several  distinct  parts. 
Multiseptatus. — Divided  by  many  stages  into 

many  chambers,   as    the    pith   of  the 

Walnut,  (ccxlvii). 
Midtiserialis. — In  many  rows. 
Munientia  folia. — Protecting  leaves,  which 
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overhang  or  otherwise  guard  parts  re- 
quiring protection. 
Muricated. — Furnished  with  numerous  short 
hard  excrescences,  {cclxvi.) 


CCLXVI. 


Murinus. — Mouse-coloured  ;  grey,  with  a 
touch  of  red. 

X  Muscariform. — Formed  like  a  brush  or 
broom ;  that  is  to  say,  furnished  witli 
long  hairs  towards  one  end  of  a  slender 
body  {cclxvii.)  as  the  style  and  stigma 
of  many  Composites. 


CCLXVII. 

J  Mmcariwm. — A  collection  of  corymbose 
branches,  such  as  are  found  in  many 
Asters. 

Muscology. — That  part  of  Botany  which 
treats  of  Mosses. 

Mushroom-headed. — See  Fwngiformis. 

Mutabilis. — Changeable  in  colour  or  in  form. 

Muticus. — Pointless.  Employed  only  in  con- 
tradistinction to  some  other  term  indicat- 
ing being  pointed  :  thus,  if,  in  contrast- 
ing two  things,  one  is  said  to  be  mucro- 
nate,  the  other,  if  it  had  not  a  mucro, 
would  be  called  muticous  ;  and  the  same 
term  would  be  equally  employed  in  con- 
trast with  cuspidate  or  aristate,  or  any 
such.    It  is  also  used  absolutely. 

Mycelmm. — The  spawn  of  Fungals ;  i.e.,  the 
filamentous  matter  in  which  they  all  ori- 
ginate, (cclxviii.) 


CCLXVIII. 

-Myccliiha. — The  mycelium  of  certain  Fungals 
in  a  stony  bed,  as  in  the  Pielra  fun- 
ghaia. 


Mycctologia.—Th2.t  part  of  Botany  which 

treats  of  Fungals. 
Mycina.— Such  a  shield  as  occurs  in  the 

genus Bffiomyces  among  Lichens,  {cclxix.) 


CCLXIX. 


JSfail. — Half-an-inch,  or  the  length  of  the  nail 
of  the  little  finger. 

Naked  seeds. — Seeds  having  no  pericarpial 
covering,  as  in  Conifers  and  Cycads. 

Napiformis. —  Turnip-shaped;  having  the 
figure  of  a  depressed  sphere,  as  the  root 
of  the  Turnip-iudish. 

Natans. — Floating  under  water  ;  as  Con- 
fervas. 

X  Nauca. — Seeds  having  a  very  large  hilum, 
as  that  of  the  Horse-chesnut,  Achras,  &c. 
(cclxx.) 


CCLXX. 


X  Naucum. — The  fleshy  part  of  a  drupe. 

Nave-shaped. — See  Modioliformis. 

Navicvlaris. — See  Cymbiformis. 

Nebulosv^. — See  Clouded. 

Necklace-shaped. — See  Moniliformis. 

Necrosis. — Canker.  A  drying  and  dying  of 
the  branch  of  a  tree,  beginning  with  the 
bark  and  eating  gi'adually  inwards. 

Nectar. — The  honey  of  a  flower ;  the  super- 
fluous saccharine  matter  remaining  after 
the  stamens  and  pistil  have  consumed 
all  that  they  require. 

Nectanfer. — Containing  honey. 

X  Nectanlyma. — A  collection  of  long  hairs 
found  on  the  inner  surface  of  some 
flowers,  as  Menyanthes. 

Nectanum. — A  place  or  thing  in  which  honey 
is  secreted  ;  X  "^so  any  supplementary  or 
anomalous  organ  in  a  flower.  The  term 
has  even  been  extended  to  mere  disco- 
lorations. 

X  Nectarostigma. — A  gland  secreting  honey 
in  certain  flowers,  as  the  Ranunculus. 
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XNcdarotlieca. — Literally  a  honey  or  nectar- 
case.  The  spur  of  certain  flowers.  See 
Calcar. 

Needle-shaped. — Linear,  rigid,  tapering  to  a 
fine  point  from  a  narrow  base,  as  the 
leaves  of  Juniper. 

Nema. — In  Greek  compounds  —  the  filament. 

Nematodes.  —  Filamentous,  thread-like;  a 
term  applied  to  Conferva;. 

Nemorosus. — Growing  in  groves. 

Nematkecium. — A  case,  resembling  a  spore- 
case,  and  containing  numerous  threads,  in 
certain  species  of  Sphserococcus. 

Nepkrcideus. — Kidney-shaped,  which  see. 

X  Nephrosta. — The  spore-case  of  the  plants 
called  Lycopods. 

Nerved,  Nervatus,  Nerviger,  Nei'voms. — 
Having  several  ribs,  {cclxxi.) 


Nervation. — The  manner  in  which  veins  are 
arranged. 

Nerves,   Nervures. — The   ribs   or  principal 

veins  of  a  leaf. 
Netted.  —  Covered   with    reticulated  lines 

which  project  a  little,  (cclxxii.) 


CCLXXII. 
Any  arrangement  of  veins  which  irregu- 
larly anastomose. 
J  Nidoms,  orosus.  —  Having  a  disgusting 
smell  between  that  of  burnt  meat  and 
rotten  eggs. 

Nidvlans,  t  Nidulatus. —  Nestling.  liVing 
free  in  a  cup-shaped  or  nest-like  body; 
(cclxxiii.)  as  in  the  genus  Nidularia,  or 
the  baskets  of  Marchantia. 


CCLXXIII. 


Also  lying  loose  in  pulp  like  the  seeds  of 
true  berries,  (cclxxiv.) 


CCLXXIV. 


Nidulanum,.  —  The   mycelium  of  certain 
Fungals. 

Niger. — Black.  Black  a  little  tinged  with  grey. 
Nigredo  — Blackness. 
Nigrcscens,  Nigricans. — Blackish. 
Nigntus.  —  Blackened  ;  as  when  a  portion 

only  is  black — as  the  point  of  the  glumes 

of  a  Carex. 

Nitidiis. —  Having  a  smooth,  even,  polished 
surface  ;  as  many  seeds,  (^cclxxv.) 


CCLXXV. 


Nivalis. — Growing  near  snow,  or  appearing  at 
a  season  when  snow  is  on  the  ground. 

Niveus. — Snow-white,  the  purest  white. 

Nodosus,  Nodulose. — Knotted  ;  an  irregular 
form  of  necklace-shaped ;  chiefly  applied 
to  roots,  (cclxxvi.) 


CCI-XXVI. 


Ixii 


NOD— OBL. 


Node. — That  part  of  a  stem  from  wliich 
leaf,  whether  complete  or  incomplete, 
arises  ;  they  are  said  to  be  J  open  when 
the  pith  passes  through  them  without  in 
tcrruption,  and  %  closed  when  the  pith  is 
interrupted  in  their  vicinity.  They  arc 
also  said  to  be  %  single  when  they  bear 
no  apparent  buds,  Xcompownd  when 
their  buds  are  manifest.  If  they  do  not 
surround  the  stem  they  are  +  divided,  if 
they  do  surround  it  they  are  J  entire. 

Nodositas. — A  knot ;  a  woody  swelling  of  any 
kind. 

X  Nomologia. — That  part  of  Botany  which 
relates  to  the  laws  which  govern  the 
variations  of  organs. 

Noni. — Nine  together. 

Nonus. — The  ninth. 

Normal. — When  the  ordinary  structure  pe- 
culiar to  the  family  or  genus  of  a  plant  is 
in  no  wise  departed  from. 

Nothus. — False  or  bastard ;  usually  applied  to 
the  false  roots  formed  by  parasites  when 
they  attack  living  plants,  (cclxxvii.) 


CCLXXVII. 

Noveni. — Nine. 

X  Nucamentum. — An  amentum  or  catkin. 
Nucamentaceus. — Having  the  hardness  of  a 
nut. 

Nucleoli. — Smaller  cytoblasts  formed  in  the 
interior  of  a  parent  'cytoblast. 

Nucleus. — The  centre  part  of  the  ovule  in 
which  the  embryo  is  engendered.  Also 
the  cytoblast ;  or  rather  the  circular  space 
found  on  the  sides  of  cells,  and  supposed 
to  arise  from  its  absorption.  X  X  Any 
kind  of  kernel.    The  spores  of  Fungals. 

Nucleus  proligerus. — A  distinct  cartilaginous 
body  coming  out  entire  from  the  apo- 
thecia  of  some  Lichens  and  containing 
the  spores.  (Greville.) 

X  Nucula. — A  small  hard  seed-like  fruit ; 
also  the  same  as  Qla/ns ;  also  a  small 
stone  or  seed  ;  also  the  pistillidium  of 
Charas. 

X  Nuculanium.  —  A   pulpy,  thin-skinned, 


superior  fruit,  having  seeds  lying  loosely 
in  the  pulp  ;  as  a  Grape. 
Nudiusctilv^. — Nearly  naked ;  having  scarcely 
any  hairs. 

Nudus. — Naked ;  that  is  to  say,  either  bald, 
from  the  total  absence  of  hairs;  or  un- 
covered in  consequence  of  the  absence  of 
any  investing  organs. 
NulHnervis. — See  Enervis. 
Nut,  Nux. — A  hard    indehiscent  pericarp, 
usually  containing  only  one  seed ;  the 
same  as  Glans,  and  AchcBnium. 
Nut,  spurious. — A  nut  which  owes  its  hard- 
ness to  some  other  cause  than  the  indu- 
ration of  the  pericarp  ;  as  in  Mirabilis. 
Nutans.  —  Nodding;    inclining   very  much 
from  the  perpendicular,  so  that  the  apex 
is  directed  downwards ;  as  the  flower  of 
the  Snowdrop. 
Nux  haccata.  —  A  nut  inclosed  in  a  pulpy 
covering,  formed  by  some  external  organ, 
as  the  Yew. 


Oh.- 


— This  prefix  signifies  inversion ;  oSovate 
is  inversely  ovate ;  oicordate,  inversely 
cordate  ;  o6clavate,  inversely  club-shaped. 
It  is  sometimes  used  as  a  substitute  iorsub, 
somewhat :  but  improperly,  (cclxxviii.) 


CCLXXVIII. 

Ohcompressus. — Compressed,  so  that  the  two 
sutures  of  a  fruit  are  brought  into  con- 
tact ;  flattened,  back  and  front,  (cclxxix.) 


CCLXXIX. 
X  Ohcrenatus.—A  bad  name  for  denticulate. 
X  Ohcwrrens. — Running  together, and  adhering 

at  the  point  of  contact. 
X  Obitnbricatus.—Sa.id  of  involucral  scales, 

of  which  the  interior  become  gradually  the 

shortest.  (Leco.) 
X  Obliguliformis.— Having  a  corolla,  whose 

ligula   proceeds  from   the    inner  edge 

instead   of  the   outer,  as  in  Zoegea. 

(Leco.) 

06%Me.— Unequal-sided  (EB.  I77e);  also 
slanting. 


OBL— ONE. 


Ixiii 


Oblong. — Elliptical,  ottuse  at  each  end ;  as 
the  leaf  of  the  Hazel  (EB.  117  g.) 

+  Ohovalis. — Same  as  obovate. 

+  Obovoideus,  —  Approaching  the  obovate 
fonn. 

+  Obi'inyens. — Inversely  ringent  ;  that  is  to 

say,  having  the  lower  lip  uppermost. 
J  Obrotundus. — Somewhat  round. 
+  Obsuturalis. — Placed  against  the  sutures 

of  a  pericarp  ;  the  same  as  septifragal. 
Obtecto-venosm. — Having  the  principal  and 

longitudinal  veins  held  together  by  simple 

cross  veins,  {cchcxx.) 


crescent  projecting  forward  instead  of 
backwards,  {cclxxxiii.) 


CCLXXX. 

Ohtegens. — Covering  over  anything. 

Obtuse. — Blunt,  or  rounded ;  thus  obtusely 
crenated  is  when  crenatures  are  quite 
round,  and  not  at  all  pointed  ;  obtusely 
cut,  when  incisions  are  blunt,  (jcclxxx*.) 


CCLXXX 

Obtuse-angled. — When  angles  are  rounded,  as 
in  the  stem  of  Salvia  pratensis.  (^cclxxxi.) 
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CCLXXXI. 


CCLXXXIII. 

Obvolute,  Obvohitive. — When  the  margins  of 
one  organ  alternately  overlap  those  of  an 
opposite  organ,  (cclxxxiv.) 


Obtusiusculus. — Rather  obtuse. 

Obtusus  cum  acumine.  —  Terminating  ab- 
ruptly in  a  round  end,  the  middle  of 
which  is  suddenly  lengthened  into  a 
point;  scarcely  different  from  cuspidate. 
(cclxxxii.) 


CCLXXXII. 

Obverse. — This  has  exactly  the  same  meaning 
as  ob. 

Obverse-lunatus. — Inversely  crescent-shaped  ; 
that  is  to  say,  with  the  horns  of  the 


CCLXXXIV. 

Ocellatcd. — When  a  broad  round  spot  of  some 
colour  has  another  spot  of  a  different 
colour  within  it. 

Ochraceus. — Ochre  coloui ;  yellow,  impercep- 
tibly changing  to  brown. 

Ochrea.  —  A  tubular  membranous  stipule 
through  which  the  stem  passes.  It  is 
formed  by  the  consolidation  of  two  oppo- 
site stipules  (SB.  36). 

Ochroleucus. — The  same  as  Ochraceus,  but 
much  whiter. 

Ochros. — In  Greek  compounds  =  pale  yellow; 
thus  Ochroleucus  is  pale  yellow  blended 
with  white,  yellowish  white. 

Octo. — Eight. 

Octoni. —  Growing  eight  together. 

+  Oculus. — An  eye  ;  i.  e.  a  leaf-bud. 

Odes. — A  termination  in  Greek  compounds 
=  similar  to ;  as  phyllodes,  like  a  leaf. 

J  (Edema. — A  swelling ;  the  so-called  tumid 
glands  found  on  the  woody  tissue  of 
Conifers  (EB.  39). 

Offset. — A  short  lateral  shoot,  bearing  clus- 
tered leaves  at  its  extremity,  and  pro- 
pagating a  plant ;  as  in  Houscleek. 
(cccocxxiv.) 

Ofteiir-bcaring. — See  Multiferus. 

Oides,  eus. — See  Odes. 

Oleaginous. — Fleshy  in  substance,  but  filled 
with  oil. 

Oleraceus. — An  esculent;  a  plant  fit  for 
kitchen  use ;  of  the  nature  of  a  potherb. 
J  Also  growing  in  cultivated  places.  DC. 

Oligos.  —  In  Greek  compounds  =  a  small 
number.  It  is  generally  used  in  contrast 
with  many  (poly),  when  no  specific  num- 
ber is  employed ;  as  in  the  definition  of 
things  the  number  of  which  is  small, 
but  variable. 

Olivaceus,  Olive-green. — A  mixture  of  green 
and  brown. 

Omphalodium. — The   central  part   of  the 

hilum,  through  which  vessels  pass  into 

the  raphe  or  chalaza. 
One-sided. — Having  all  the  parts  turned  one 

way,  in  consequence  of  a  twist  in  their 

stalks. 


Ixiv 


ONO— OVA. 


Onomatologia. — That  branch  of  knowledge 
whicli  relates  to  the  rules  to  be  observed 
ill  the  construction  of  names. 

Oophoridium. — The  spore-case  of  Lycopods. 
{cclxxxv.) 


Not 


CCLXXXV. 

Opaque. — The  reverse  of  shining;  dull 
the  reverse  of  transparent. 

Operculum. — The  lid  of  anything,  as  in  the 
pitcher  of  Nepenthes  (VK.  287)  or  the 
fruit  of  Lecythis;  more  especially  the  lid 
of  the  spore-case  of  Urn-mosses,  (adj. 
Operculate.)  (cclxxxvi.) 


CCLXXXVI. 

A  deciduous  lid,  which  closes  up  the  fo- 
ramina of  some  pollen  grains. 

t  Oplarium. — The  hollow  funnel-like  stalk 
which  bears  the  shield  of  certain  Lichens. 
See  Scyphus. 

Opposite. — Placed  on  opposite  sides  of  some 
other  body  or  thing  and  on  the  same  plane. 
Thus,  when  leaves  are  opposite,  they  are 
on  opposite  sides  of  the  stem ;  when 
petals  are  opposite,  they  are  on  opposite 
sides  of  the  flower;  and  so  on  (SB.  13). 

Opposite-pinnatus. — When  the  leaflets  of  a 
pinnate  leaf  are  on  the  same  plane  at 
right  angles  with  the  common  petiole. 

Oppositifolius. — Opposite  a  leaf,  that  is  to 
say,  growing  on  the  side  of  a  stem  oppo- 
site to  that  on  which  a  leaf  grows 
(SB.  176). 

Opseospermata. — Tubercles  on  the  surface  of 

.  some  Algals,  containing  spores. 
X  Orce  radicum. — The  spongioles. 
Orange  colow. — The  same  as  apricot  colour, 

but  redder ;  as  in  a  ripe  orange. 
Orbilla. — Such  a  shield  as  is  found  in  Lichens 
of  the  genus  Usnca.  (cclxxxvii.) 


Orbicular. — Perfectly  circular ;  as  the  leaf  of 
Cotyledon  orbiculare. 

Orhiculus. — The  fleshy  ring  formed  by  the 
stamens  of  Stapelia  (EB.  161  a).  The 
circular  bodies  found  in  the  cup  of  a 
Nidularia  (cclxxiii). 

Orgamgraphy. — The  study  of  the  structure 
of  the  organs  of  plants. 

Organogenesis. — The  gradual  formation  of  an 
organ  from  its  earliest  appearance. 

Orgya  (adj.  Orgyalis.) — Six  feet,  or  the  ordi- 
nary height  of  a  man. 

Orificium. — The  ostiolum  of  certain  Fungals. 

X  Origoma. — The  cup  of  a  Marchantia,  con- 
taining its  propagating  bulbils. 

Orthos. — In  Greek  compounds  =  straight. 

Orthotropal.  —  A  straight  nucleus,  having 
the  same  direction  as  the  seed  to  which 
it  belongs,  the  foramen  being  at  the  end 
most  remote  from  the  hilum.  {cclxxxviii.) 


0 


CCLXXXVIII. 

Oscillating. — Adhering  slightly  by  the  middle, 
so  that  the  two  halves  are  nearly  equally 
balanced,  and  swing  freely  backwards 
and  forwards. 

Osseus. — Bony.  Hard,  brittle,  and  very  close 
in  texture,  not  to  be  cut  without  diffi- 
culty ;  as  the  stone  of  a  Peach. 

t  Ossiculus. — A  drupe. 

Ostiolum,  OS,  oscvium. — The  orifice  through 
which  spores  are  discharged,  as  in  the 
pcrithecium  of  such  Fungals  as  Spha;ria; 
(cclxxxix.) 


CCLXXXIX. 

an  opening  over  the  disk  of  the  shield  of 
certain  Lichens. 

Osus. — A  termination  indicating  augmenta- 
tion, as  Radiosus,  having  a  large  root. 

Outline. — The  figure  formed  by  the  margin 
of  a  body. 

Ovate. — Oblong  or  elliptical,  broadest  at  the 


CCLXXXVII. 
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lower  end,  so  as  to  resemble  the  longi- 
tudinal section  of  an  egg.  {ccxc.) 
Oval. — See  ElUpticus. 

Ovary. — That  part  of  the  pistil  which  contains 

tlie  ovules. 
+  Ovella. — Young  carpels. 
Ovenchyma. — Oval  cellular  tissue  (EB.  6). 
Ovoidal. — A  solid  with  an  ovate  figure,  or 

resembling  an  egg.   DC.  (ccxci.) 

CCXCI. 

Ovtdc,  t  Ovum. — The  young  seed. 

Oimle-tube. — A  thread-like  extension  of  the 
apex  of  the  nucleus,  or  of  the  sac  of  the 
amnios,  rising  up  beyond  the  foramen. 


Pacliystichus. — Thick-sided ;  applied  to  cells 
only. 

Pagma. — The  surface  of  anything. 
Painted. — When   colours  are   disposed  in 

streaks  of  unequal  intensity. 
Paired. — See  Conjugatus. 
t  Palaceous. —  Having   a   foot-stalk  which 

adheres  to  the  margin  of  a  leaf,  as  is 

usually  the  case. 
Palaris. — A  root  which  is  perfectly  continuous 

with  the  stem. 
Palari-ramosus. — A  root  which  is  palar,  and 

produces   numerous  branches  from  its 

sides,  {ccxcii.) 


CCXCII. 


Palate. — The  prominent  lower  lip  of  a  ringent 
corolla  (SB.  183). 

Palece  (adj.  Paleaceous).  —  Membranous 
scales  resembling  chaff.  The  inner  scales 
of  the  flower  in  Grasses  (SB.  235,  2). 

Palfaformis. — Resembling  a  palea  or  chaff, 
as  Jlamenta,  which  see. 

P(.deace<ms,  t  Paleoliferus.  —  Covered  with 
])aleae,  as  the  receptacle  of  many  Com- 
posites. 

J  Palcolce. —  The  hypogynous  scales  of  Grasses. 


Palm  (adj.  Pal  marls). — Tiwee  inches,  or  the 
breadth  of  the  four  fingers  of  the  hand. 

Palm-reined.  —  Having  tlie  i)iincipal  vein 
radiating  from  a  common  point. 

Palmate. — Having  five  lobes,  the  mid-ribs  of 
which  meet  in  a  common  point,  so  that 
the  whole  bears  some  resemblance  to  a 
h\iman  hand,  as  the  leaf  of  the  Maple. 
(SB.  23). 

Pahnatifid.  —  Cut  half-way  down  in  a  pal- 
mate manner  (SB.  23). 

Palmatihhed. — Cut  into  shallow  divisions  in 
a  palmate  manner. 

Palmatinervius,  Palnmiervis. — See  Palm- 
veined. 

Palmatiparted,  Palmatiseded. — Cut  nearly 
to  the  base  in  a  palmate  manner ;  a  near 
approach  to  digitate. 

Palmiformis,  Pabnatifoi'mis. — When  nume- 
rous ribs  of  a  leaf  are  arranged  as  in  tlie 
palmate  form,  radiating  from  the  top  ot 
the  peiiolr.  (ccxciii.) 


CCXCIII. 


Pal/udosuS)  Palustris. — Growing  in  marshy 
places. 

Panduratus,  Panduriformis. — See  Fiddle- 
shaped. 

Panicle. — A  branched  raceme  (EB.  140,  \). 

Pannosus. — Having   the  texture  of  coarse 
cloth. 

X  Pantacliohryus  — Growing   in   a  circular 

manner. 
Papery. — See  Chartaceus. 
Papilionaceous. — Having  such  a  corolla  as 

tiiat  of  the  Pea.  (ccxciv.) 


CCXCIV. 


PapillcB. — Soft,  oblong,  snpeificial  glands. 
Also  the  acicula;  of  certain  Fungals. 

Papillosus,  Papilliferus. — Covered  with  mi- 
nute soft  tubercles  or  excrescences. 

Pappus. — The  calyx  of  Composites,  where 
/ 
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that  organ  is  reduced  to  a  membrane,  or 
scales,  or  hairs,  or  a  mere  rim  (VK.  476). 

Pappiformis. — Resembling  pappus. 

Pi(pulce,  (adj.  Papulosus). — Sec  Papilla. 

Papyracevs. — See  CJiartaceus. 

J  Parucarpium. — An  abortive  ovary. 

I  Parabolical. — (3vate,  very  obtuse,  con- 
tracted below  the  point,  {ccxcv.) 


ccxcv. 

J  Paracorolla. — Any  appendage  of  a  corolla. 

Pirallelinervis,  +  Parallelivenosus. — Having 
the  lateral  ribs  of  a  leaf  straight,  as  in 
Alnus  glutinosa,  (SB.  212).  Also  having 
the  veins  straight  and  almost  parallel 
but  united  at  the  summit,  as  in  Grasses. 

Paranemata. — The  paraphyses  of  Algals. 

+  Parapetalum. — Any  a])pendage  of  a  corolla 
consisting  of  several  pieces. 

Paraphyses.  —  The  jointed  threads  which 
accompany  the  organs  of  fructification  in 
Urn-mosses  and  similar  plants  (VK.  34). 
The  cystidia  of  Fungals,  according  to 
LeveilM. 

X  Paraphyllia. — Stipules. 

Parasiticus. — Growing  into  some  other  plant, 
and  deriving  its  food  from  its  juices. 

Parasiticus  spurius. — See  Epiphytal. 

Paraspermatia. — Small  reproductive  bodies 
found  in  some  Algals,  and  resembling 
spores,  (ccxcvi.) 


CCXCVI. 

Parietal. — Growing  to  the  walls  or  interior 
surface  of  an  ovary,  {ccxcvii.,  CCXCviii,, 
ccxcix.) 


CCXCVII. 


CCXCVIII. 


CCXCIX. 

Parastades. —  The  filiform  rays  of  the 
coronet  of  a  Passion-flower,  and  similar 
parts. 

Parastamen,  Parastemon. — Any  kind  of 

abortive  stamen. 
Parastyli. — Abortive  styles. 
Parenchyma,  (adj.  Parenchymatosiis.) — Cel- 
lular tissue  which  has  a  spheroidal,  not 
tubular  farm. 
Panetes. — The  inside  walls  of  anything. 
Paripinnatus. — See  Equally-pinnate. 
Parted,  Partitus. — Divided  into  a  determi- 
nate number  of  segments,  which  extend 
nearly  to  the  base  of  the  part  to  which 
they  belong.     Thus  hipartilu^,  is  parted 
in  two  ;  tripaHitus,  in  three ;  and  so  on. 
Partialis. — A  secondary  division  ;  as  in  Um- 
bellifers,  where  the  umbels  of  the  second 
degree  bear  this  name. 
Partibilis. — Capable  of  being  divided,  but  not 

dividing  spontaneously. 
Partitioned. — Divided  by  internal  honzontal 

partitions  into  chambers.    See  ccxltni. 
Partitions. — The  deepest  divisions  into  which 
a  leaf  can  be  cut    without  becoming 
compound. 
Partitus. — Divided  nearly  to  the  base. 
Pascuv^. — Growing  in  pastures. 
Patelliform is. — See  Kneepan-shaped. 
Patella,  Patellula. — An  orbicular  sessile  shield 
in  Lichens,  surrounded  by  a  rim  which  is 
part  of  itself,  and  not  derived  from  the 
thallus. 

Patens. —  Spreading  wide  open;   as  petals 
from  the  calyx,  (ccc.) 


CCC. 

Patentissimm.—SYircading  open  so  much  a 
to  fall  back. 
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Pathology. — That  part  of  Botany  which  relates 

to  the  diseases  of  plants. 
Patulus. — Spreading  half  open. 
Pear-shaped. — Obconical,  with  the  sides  a 

little  contracted. 
Pcarl-grey. — Pure  grey,  a  little  verging  to 

blue. 

J  Pecten. — See  Trichidium. 

Pectinatus.  —  The  same  as  Pinnatifid;  but 
the  segments  numerous,  close,  and  narrow, 
like  the  teeth  of  a  comb,  (ccei.) 


Pectinato-laciniatus.  —  Cut  in  a  pectinate 
manner  ;  that  is  to  say,  pectinate,  with 
the  lobes  very  long  and  taper-pointed. 

Pedalis. — Twelve  inches  long,  or  the  length 
of  a  tall  man's  foot. 

Pedate,  Pedatifidus. — The  same  as  Palmate, 
except  that  the  two  lateral  lobes  are  them- 
selves divided  into  smaller  segments,  the 
midribs  of  M'hich  do  not  directly  run  into 
the  same  point  as  the  rest,  (ccm.) 


CCCII. 


Pcdatiformix. — Having  a  pedate  foi-m. 
Pedatiloba,  Pedatilohatus. — A  palmate  leaf, 

with  the  supplementary  lobes  at  the  base 

{ccciii.) 


Pedatinei'vls. — When  the  ribs  are  arranged 

in  a  pedate  manner. 
Pedicellus,  Pediculus,  Pedunculus,  Pes,  Pe- 

tiolus. — The  stipe  of  certain  Fungals. 
Pedicel,  X  Pedicidus,  (adj.  Pedicellatus, 
X  Pediculatus.) — A  peduncle  of  a  second 
or  higher  order,  as  in  the  raceme  where 
the  principal  flower-stalk  is  the  pedun- 
cle, and  the  lateral  secondary  ones  aro 
pedicels. 

X  Pediculus  antherce. — The  filament. 

X  Pedilis,  (a.d}.  Pedilatus). — The  neck  of  the 

fruit  in  many  Composites. 
Peduncle,  (a.(li].Peduncv,latus). — The  stalk  of 

a  flower. 

Pedunculares  cirrhi. — Tendrils  proceeding 

from  a  peduncle. 
Pelios. — In  Greek  compounds  —  livid. 
XPellitus. — Skinned;   deprived  of  skin,  or 

seeming  so. 

Peloria. — A  return  from  habitual  irregularity 
to  regular  form,  as  in  the  common  Toad- 
flax, (cccv.) 


CCCIII. 

Pedatipartitus,  Pedatisectv^. — A  pedate  leaf 
whose  segments  are  so  many  distinct  leaf- 
lets, (ccciv.) 


cccv. 

Peltate. — Fixed  to  the  stalk  by  the  centre,  or 
by  some  point  distinctly  within  the  mar- 
gin (EB.  117  e). 

Pelta. — A  target-like  shield,  found  on  the 
species  of  Peltidea.    (cccvi.,  cccvii.) 


CCCIV. 


CCCVI.  CCCVII. 

Also  a  bract  attached  by  its  middle,  as  in 
Peppers. 

Peltatifid. — A  peltate  leaf  cut  into  subdivi- 
sions, (cccviii.) 


cccviri. 
/2 
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X  Peltato-dic/itatus. — A  digitate  leaf  with  the 
petiole  much  enlarged  at  the  setting  on  of 
the  leaflets. 

X  Pdtiformis  — Having  simple  veins  arranged 
as  in  a  peltate  leaf. 

Peltineit'is. — Having  ribs  arranged  as  in  a 
peltate  leaf. 

t  Pelvifonnis. — Like  cyathifoJt)m,hntf\a,ttcT. 

+  Pendulinus. — HaN-ing  the  habit  of  being 
pendulous.  DC. 

Penicillatus,  Penicilliformis. — Resembling  a 
canicrs  hair  pencil ;  consisting  of,  or 
covered  with,  hairs  which  are  nearly 
parallel  with  each.  Sometimes,  marked 
with  colour  as  if  laid  on  in  streaks  with 
a  earners  hair  pencil. 

Pennatifid,  &c. — See  Pinnatifid,  <i;c. 

X  Pcnniformis. — Having  the  ribs  of  a  leaf 
arranged  as  in  a  pinnated  leaf,  but  con- 
fluent at  the  point,  as  in  the  Date  palm. 
DC. 

Penninei'vis,  Pennivenius. — Having  ribs  or 
principal  veins  running  straight  from  the 
mid-rib  to  tlie  margin  at  equal  distances. 

Penla. — In  Greek  compounds  =  five. 

Pentacoccus.  —  Composed  of  five  cocci,  or 
shells,  splitting  with  elasticity,  and  falling 
off  a  central  axis  or  column,  (cccix.) 


CCCIX. 

+  Pentakenium. — The  same  as  Cremocarp, 
excepting  that  it  is  formed  of  five  fruits 
instead  of  two. 

Pentapterus. — Having  five  wings. 

Pepo,  X  Peponida,  X  Peponium — A  one- 
celled  many-seeded  inferior  fruit  with 
parietal  placentae  and  a  pulpy  interior,  as  a 
Gourd. 

Per. — When  prefixed  to  Latin  terms  increases 
their  form,  as  pcrsimilis  which  is  =  to 
very  like. 

X  Peraphyllum. — A  membranous  expansion 
of  the  calyx  formed  after  the  fruit  begins 
to  ripen,  or  from  the  beginning,  {cccx.) 


ccx. 


X  PerapetcUum. —  The   shaggy  covering  of 

such  flowers  as  Menyanthes. 
Perennial,  Perennans,  Perennis. —  Lasting 

for  several  years,  and  yet  flowering  every 

year. 

Perfect. — Complete  in  all  the  usual  parts. 

Perfoliate. — When  the  two  basal  lobes  of  an 
amplexicaul  leaf  are  united  together,  so 
that  the  stem  appears  to  pass  through  the 
substance  of  the  leaf 

Perga^neneus. — Having  the  texture  of  parch- 
ment. 

Peri. — In  Greek  compounds  =  around,  or 
placed  on  something  surrounding  some 
other  part. 

Perianth. — The  calyx  and  corolla  combined  ; 
that  is  to  say,  when  they  look  so  much 
alike  that  they  cannot  be  readily  distin- 
guislied,  as  in  a  Hyacinth. 

X  Perianthiamis. — Proceeding  from  a  peri- 
anth. 

Pencarp. — The  shell  or  rind  of  all  fruits, 
taken  as  a  whole  ;  when  it  separates  into 
layers,  each  layer  may  have  a  different 
name,  but  the  whole  is  still  the  pericarp. 

Peiicarpialis,  Pericarpicus. — Of,  or  belong- 
ing to,  a  pericaip. 

+  Pericarpicus. — Having  the  same  direct>^n 
as  the  pericarp. 

Pericarpium.  —  The  peridium  of  certain 
Fungals. 

Pa'ichcBtium,  (adj.  Po-ichcEtial.) — A  collec- 
tion of  minute  leaves  surrounding  the 
base  of  the  seta  of  a  Moss. 

Peiicladium. — The  dilated  sheathing  base  of 
some  petioles,  especially  among  Umbelli- 
fers.  {cccxi.) 


CCCXI. 

Pcriclinium. — The  involucre  of  Composites. 

X  Periclinoides. — A  false  involucre  formed 
of  palea;  of  the  receptacle  in  Composites, 
surrounding  the  sides  of  an  elevated  re- 
ceptacle having  florets  at  its  summit,  as 
in  Evax. 

t  PeHcolivm. — The  perichaetium  of  Mosses. 

Periderma,  Peridei-mis. — The  outer  cellular 
layer  of  bark,  below  the  epideimis.  See 
Epiphlceum.  X  Also  the  ei>idermis  of 
Algals. 

Peddiolum. —  A  membrane  by  wliich  the 
spores  of  some  Algals  are'  immediately 


PER. 


Ixix 


Also  the  diminutive  of 
secondary   and  interior 


covered.  Fr. 
Pei-idium,  a 
peridium. 

Peridium. — An  external  coat  or  skin  cover- 
ing over  the  parts  of  reproduction,  as  in 
Lycopcrdon.  Also  a  membranous  dry 
receptacle,  usually  containing  a  large 
quantity  of  powder.    LeveilU.  {cccxii.) 


CCCXII. 

Peridium  mitriforme. —  The   receptacle  of 

certain  Fungals. 
J  Peridroma. — The  rachis  of  Fern  leaves. 
t  Perigonium. — Usually  the  same  as  Pei-i- 

anthium  ;  sometimes  as  Penchmtium. 
t  Perigynandra  commwiis  or  exterior. — The 

involucre  of  Composites. 
t  Perigynandra  intenor. — The  corolla. 
Pengyniiini. — The  hypogynous  set«  ofSedges; 

(cccxiii.) 


cccxni. 

the  flask-like  calyx  in  which  the  ovary 
of  Carcx  is  included  (SB.  233,  2)  ;  also 
the  hypogynous  disk  of  other  plants. 

Perigynous. — Growing  upon  some  part  which 
surrounds  the  ovary,  usually  the  calyx  ; 
but  in  the  "  Vegetable  Kingdom"  the 
corolla  also  is  included  within  the  mean- 
ing of  the  term. 

Perinteger. — Peifectly  entire,  or  undivided. 

Periphericus. — Of  or  belonging  to  circum- 
ference. 

Periplwrico-terminalis. —  Belonging  to  the 
circumference  and  apex  of  a  body  ;  a 
term  applied  to  stems  which  grow  both 
at  the  sides,  augmenting  their  diameter, 
and  at  the  end,  increasing  their  length . 

X  Periphoranthivm. — The  involucre  of  Com- 
posites. 

X  PerijihyUia. —  The  hypogynous  scales  of 
Grasses. 

Pcripterus,  +  Pcripteratus. — Surrounded  by 

a  wing  like  expansion. 
Perisperm. — The  same  as  Alhiimen  j  X  aXso 

the  skin  of  a  seed. 

Perispermicus  Furnished  with  albumen. 

Perisporangium. —  The  indusium  of  Ferns 

when   it   surrounds  the  spore-cases  or 

sori.    Also  the  indusium  itself. 
X  Perispiirium. — The   hypogynous   setse  of 


Sedges,  (cccxiii.)  Also  the  skin  of  a 
spore. 

t  Peristachyum. — The  glumes  of  Grasses. 
Peristomium. —  The  fringe  of  teeth  which 

surrounds  the  mouth  of  the  spore-case  of 

an  Uiu-moss.  (cccxiv.) 


CCCXIV. 

Perithecium.  —  The  part  in  which  tlie  asci  of 
Lichens  are  immersed.  Any  case  con- 
taining asci.  Also  a  usually  coriaceous 
or  homy  receptacle  among  Fungals,  in- 
closing spores  which  are  naked  or  con- 
tained in  asci.  (cccxv.) 


cccxv. 

Peritropul. — Directed  horizontally  as  regiirds 

the  axis  of  a  fruit. 
Pernio. — A  chilblain  ;  a  local  affection  caused 

by  cold,  and  assuming  the  condition  of  an 

ulcer. 

X  Perocidium. — The  perichaetium  of  Mosses. 

Peronate. — Laid  thickly  over  with  a  woolly 
substance,  becoming  a  sort  of  meal. 

Persistent. — Not  falling  off,  but  remaining 
green  until  the  part  which  bears  it  is 
wiiolly  matured ;  as  the  leaves  of  Ever- 
green plants. 

Personate. — A  term  applied  to  a  monopetalous 
corolla,  the  limb  of  which  is  unequally 
divided  ;  the  upper  division,  or  Hi),  being 
arched  ;  the  lower  pi'ominent,  and  pressed 
against  it,  so  that,  when  compressed,  the 
whole  resembles  the  mouth  of  a  gaping 
animal ;  as  the  corolla  of  Antirrhinum 
(SB.  182). 

Perilous. — Having  slits  or  holes,  (cccxvi.) 


CCCXVI. 

X  Perula. — The  covering  of  a  leaf-bud  formed 
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by  scales.  Also  a  projection  in  the 
flower  of  Orchids  formed  by  the  enlarge- 
ment of  two  lateral  sepals.  See  Mcntum. 
Also  the  same  as  Pcriihccium. 
Petals, — The  divisions  of  the  corolla,  when 
they  are  not  united  to  each  other  by  their 
edges. 

Peialine,  Petaloid,  Petal-like. — Having  the 
colour  and  texture  of  a  common  petal. 

Petiole,  (adj.  Pctiolalus.) — The  stalk  of  a 
leaf. 

Pdiolaris,  Petiolacem. — Inserted  upon  the 
petiole ;  as  Cirrhus  petiolains,  a  tendril 
inserted  on  a  petiole,  (cccxvii.) 


CCCXVU. 


Petiolaneus. — Consisting  of  petiole  only. 

jPetiolules,  (adj.  Petiolulatus.) — Petioles  of  a 
second  degree ;  partial  petioles,  such  as 
belong  to  the  leaflets  of  compound  leaves. 

Petiolularis. — Of  or  belonging  to  a  petiolule. 

Petrosus. — Growing  in  stony  places. 

J  PhmnocarpoVfS. —  Bearing  a  fruit  which  has 
no  adhesion  with  surrounding  parts. 

PhcBnogamoihS. — Having  manifest  flowers. 

Phmo,  Phaios. — Prefixed  to  Greek  com- 
pounds =  fuscous. 

X  Phacocyst. — The  name  given  by  Decaisne 
to  the  cytoblasl. 

Phalanges. — Bundles  of  stamens ;  a  collec- 
tion of  several  stamens  joined  more  or 
less  by  their  filaments  (EB.  169  k). 

i"  Phallus. — The  peridium  of  certain  Fungals. 

Phamerogamous. — See  Phcmogamous. 

Phanes,  eros. — In  Greek  compounds  = 
manifest. 

J  Phloeum. — The  cellular  layer  of  bark  below 

the  epidermis. 
Phoeniccous. — Pure  lively  red,  with  a  mixture 

of  carmine  and  scarlet. 
Phlebomorjjha. — The  mycelium  of  certain 

Fungals. 

J  PhorantJiivm.  —  The  receptacle  of  Com- 
posites. 

Phorus. — A  termination  in  Greek  compounds, 
signifying  a  stalk,  or  support ;  a  part  which 
bears  some  other  parts. 

Phragma. — A  spurious  dissepiment  in  fruits ; 


i.e.  one  which  is  not  formed  by  the  sides 
of  carpels.   A  partition  of  whatever  kind. 
Phragmiger,  Phragmife)'. — Divided  by  parti- 
tions. 

Phthiriasis. — A  disease  produced  by  the  pre- 
sence of  insects  ;  lousiness. 

Phycology. — That  part  of  Botany  which  tieats 
of  Sea-weeds. 

Phycoma. — Tlie  whole  mass  of  an  Algal; 
their  thallus  and  reproductive  bodies. 

Phycomatcr. — The  gelatine  in  which  the 
sporules  of  Algals  first  vegetate. 

X  Phycostemones.  —  Hypogynous  or  other 
scales  or  glands  belonging  to  the  disk. 

J  Phyhenchyma. — The  elementary  tissue  of 
Algals. 

X  Phykdkyan.  —  A  blue  colouring  matter 
formed  in  Algals  by  fennentation. 
X  Phyhoerythrin. — Their  red  colouring 
matter.  J  Phykohcematm. — A  peculiar 
red  principle  found  in  one  of  them,  viz. 
Rhytiphloea  tinctoria. 

I  Phyllohryon. — The  contracted  pedicel  of  an 
ovary,  such  as  occurs  in  some  Peppers. 

Phyllodes,  Phyllodineus. — Resembling  a  leaf, 
as  the  branches  of  Xylophylla  (EB.  138). 

Phyllodium. — That  kind  of  leaf  which  results 
from  an  enlargement  of  the  petiole  and 
the  loss  of  leaflets.  Fig.  cccxviii.  repre- 
sents the  phyllodium  in  its  transition 
state. 


PHY— PIN. 


PhjjUomania. — The  production  of  leaves  in 

unusual  numbers,  or  in  unusual  places. 
+  Phi/llaphor. — The  upper  herbaceous  part  of 

the  stem  of  a  Palm  tret. 
Phyllotaxis. — The  manner  in  -which  leaves 

are  distributed  over  a  stem. 
X  Phyllula. — Tlie  scar  left  on  a  branch  by 

the  fall  of  a  leaf. 
:|:  Phyllwm. — A  sepal.    In  Greek  compounds 

a  leaf. 

+  Physeuma. — Ttie  branch  of  a  Chai-a. 

Physiology. — That  part  of  Botany  which 
treats  of  the  functions  of  plants. 

X  Pkytochlore.  —  Green  colouring  matter. 
Chlorophyll. 

X  Phytoerosia. — That  part  of  Botany  which 
relates  to  the  diseases  of  plants. 

Phytogelin. — The  gelatinous  matter  of  Algals. 

Phytography. — That  part  of  Botany  which 
teaches  the  art  of  describing  plants. 

Phytollths. — Fossil  plants. 

Phytology. — That  part  of  Botany  which  treats 
of  plants  in  general. 

Phyton. — A  rudimentary  plant,  out  of  numbers 
of  which  perfect  plants  are  made  up, 
according  to  Oaudichaud. 

XPhytopolitm. — Any  parasitical  plant,  whether 
real  or  apparent. 

Phytos. — In  Greek  compounds  =  a  plant. 

Phytotomy. — That  part  of  Botany  which 
teaches  anatomical  structure. 

Piceus. — Black,  changing  to  brown. 

Pictus. — See  Painted. 

X  Pilaris. — Composed  of  small  hairs. 

Pileatus,  Pileiformis. — Having  the  form  of  a 
cap  ;  or  having  a  pileus. 

Pileolus. — A  little  cap  or  cap-like  body  ;  also 
the  diminutive  of  Pileus. 

Pileorhiza. — The  cap  of  a  root :  a  mem- 
branous hood  found  at  the  end  of  the 
roots  of  Nuphar  and  other  plants,  and 
distinct  from  the  spongiole. 

Pileolus. — The  receptacle  of  certain  Fungals. 

Pileus. — A  convex  expansion  tei-minating  the 
stipes  of  Agaricaceous  Fungals,  and  bear- 
ing the  hymenium  (SB.  250,  1). 

Pili. — Hairs. 

Pilidium. — An  orbicular  hemispherical  shield 
in  Lichens,  the  outside  of  which  changes 
to  powder  ;  as  in  Calycium.  {cccxix.) 


CCCXIX. 


Piliferus. — See  Hair-pointed. 

Pilose.— Covered  with  hairs;  covered  \yith 

somewhat   erect,  loose,   distant  hairs; 

having  the  form  of  hairs. 
Pilosity. — Hairiness. 


Pilosi'mculus. — Somewhat  hairy. 
Pilula. — J  A  cone  like  a  Galbulus.  Any 
spherical  inflorescence,  (cccxx.) 


cccxx. 


Pimpled. — See  Papillosus. 

Pinnce. — The  primary  divisions  of  a  pinnated 

leaf ;  its  leaflets. 
Pinnate. — When  simple  leaflets  are  arranged 

on  each  side  a  common  petiole  (EB. 

120  f). 

Pinnate  with  an  odd  one. — See  Impari- 
pinnatus. 

Pinnatijid,  Pinnatiscissus. — Divitled  almost 
to  the  axis  into  lateral  segments,  some- 
thing in  the  way  of  the  side  divisions  of 
a  feather,  (cccxpci.) 


CCCXXI. 


Pin7iatiJido-incisus. —  Pinnatifid  with  very 
deep  segments,  (cccxxii.) 


CCCXXII. 

Pinnatifido-laciniatus. — Pinnatifid,  with  the 

segments  laciniated. 
Pinnaiilobus,  Piiinatilohatus. — When  the 

lobes  of  a  pinnatifid  leaf  are  divided  to 

an  uncertain  depth. 
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PinnutiJido-sinmUus. —  Pinnatifid  with  the 
seguieuts  sinuated.  (^cccxxiii.) 


CCCXXllI. 


Pinnatipartltus. — Having  tlie  ncrvures  pin- 
nated, the  lobes  separated  beyond  the 
middle,  and  the  parenchynia  uninter- 
rupted; as  in  Pol  vpodium  aureuni.  {DC), 
(cccxxiv.) 


CCCXXIV. 

Pinnattsectus. — When  the  lobes  are  divided 
down  to  the  midrib,  and  tlie  parenchyma 
is  interrupted,    {DC.)  {cccxxv.) 


cccxxv. 

PinnultB.  —  The  secondary   divisions   of  a 

pinnate  leaf. 
P'lperitus. — Having  a  hot  biting  taste. 
Pisifo  rmis. — Pe  a-  sh  ape  d . 
PititiUajy  cord. — A  channel  which  passes 

from  the  stigma  through  the  style  into 

the  ovary. 


Pistil— The  female  part  of  a  flower,  con- 
sisting of  ovary,  style,  stigma,  and  ovules. 

Pistillidia.— Young  spore-cases;  organs  in 
the  Muscal  alliance,  which  have  the  ap- 
pearance of  pistils  ( VK.  34, 1). 

PistilUgerus. — Bearing  a  pistil. 

Pitcher. — A  hoUowed-out  leaf,  furaished  with 
a  distinct  extremity  or  lid;  the  latter 
being  the  lamina,  the  former  the  petiole. 
{cccxxvi.) 


CCCXXVI. 


Pitcher-shaped. — The  same  as  Camijanulat*', 
but  more  contracted  at  the  orifice,  with 
an  erect  limb ;  as  the  corolla  of  Vacci- 
nium  Myrtillus. 

Pith. — See  Medulla. 

Pits. — Depressions  on  the  inside  of  cells  or 
tubes,  formerly  taken  for  pores,  which 
they  resemble. 

Pitted. — Having  numerous  small  shallow  de- 
pressions or  excavations,  {cccxxvii.) 


CCCXXVII. 

Placenta. — The  place  or  part  on  which  ovules 
originate.  %  Also  applied  to  the  liyme- 
nium  or  even  spore-case  of  Fungals. 

Placenta-shaped. — Thick,  round,  and  con- 
cave on  both  the  upper  and  lower  sur- 
face ;  as  the  root  of  Cyclamen. 

X  Placen'ary. — A  placenta  which  is  long  and 
narrow,  and  bears  many  ovules. 

Placentatio. — The  manner  in  which  the 
placenta  is  constructed  or  placed. 

Plaited. — Folded  lengthwise,  like  the  plaits  of 
a  closed  fan  ;  as  the  Vine-leaf  and  many 
Palm-leaves. 

Plane. — 'Flat;  perfectly  level  or  flat;  as 
many  leaves. 

Planiitscidtis. — Nearly  flat. 

t  Plantulatio. — Germination. 

Platys. — In  Greek  compounds  =  Broad. 

+  Plecolepis. — An  involucre  of  Composites,  in 
which  the  bracts  are  united  into  a  cup. 

Pleios. — In  Greek  compounds  =  more  than 
one,  several. 

Pleistos. — In  Greek  compounds  =  most,  a 
great  many. 


PLE— POL. 
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t  Pleiophyllous. — A  name  given  to  such 
nodes  as  have  iio  manifest  buds. 

Plenus. — Double,  as  in  double  flowers. 

Pleurenchyma. — The  woody  tissue,  consist- 
ing of  tough  slender  tubes,  out  of  which 
the  woody  parts  are  mainly  formed 
(EB.  2G). 

J  Pleurodiscus. — Growing  on  the  sides  of  the 
disk. 

Pleuroc/yratus. —  A  term  employed  for  those 
Fenis  whose  spore-case  has  a  ring  car- 
ried round  the  sides  (VK.  59). 

X  Plexeohlastus. — An  embryo  whose  cotyle- 
dons are  not  developed  in  the  form  of 
true  leaves,  although  they  rise  above 
the  earth  and  become  green. 

Plica. — An  excessive  multiplication  of  small 
twigs,  instead  of  branches. 

Plicce. — The  lamella;  of  certain  Fungals. 

Plicatilis. — Capable  of  being  plaited. 

Plicatus,  Plicativiis.  —  Plaited  lengthwise 
like  a  lady's  fan.  Plicatus  is  usually 
employed  in  speaking  of  (estivation, 
(cccxxviii.) 


X  Plopocarpium. — The  same  as  Follicle. 

Phimbeus. — Lead-coloured. 

Phvmose. — See  Feathery. 

Plutrmle. — The  bud  of  a  seed.  The  youngest 
bud  in  a  plant  ;  placed  between  the 
cotyledons  if  the  plant  has  more  than 
one,  or  on  one  side  of  a  solitary  cotyledon 
(SB.  77). 

Pluri. — In  composition  —  more  than  one; 
thus  Plurilocularis  signifies  containing 
more  than  one  cell ;  Pluriceps  having 
more  than  one  head,  as  the  crown  of 
many  roots. 

J  Pneumato-chymifera  (vasa). — Spiral  ves- 
sels. 

X  Pneumatophorum  (vasum). — The  mem- 
branous tube  of  a  spiral  vessel,  within 
which  the  spiral  fibre  is  twisted. 

Poculiform.  —  Cup-shaped,  with  a  hemi- 
spherical base  and  an  upright  limb ; 
nearly  the  same  as  Campanulate. 
(cccxxix.) 


CCCXXIX. 


X  Podicillum. — A  very  short  podetium. 
Podium,  Podus. — A  stalk,  or  rcc'eptacle,  or 

torus;  only  used  in  Greek  compounds. 
Podogynium,  (adj.  +  PocZ"gf?/mciw,  JPocZo- 

gynm). — An  elevation  in  the  centre  of  a 


flower,  on  the  summit  of  which  the  ovary 
stands ;  it  is  in  reality  an  internode 
(VK.  327). 

Podetia,  X  Podeta. — The  stalk-like  elevations 
of  the  thallus  of  some  Lichens,  on  which 
the  shields  are  supported.  (cccxxx.) 


cccxxx. 


Also  the  stalk  that  bears  the  spore-cases 
of  Urn-mosses,  and  the  receptacle  of  such 
plants  as  Marchantia. 

Podospermium. — The  coid  by  which  some 
seeds  are  connected  with  their  placenta. 
See  Funiculus. 

Pogon. — A  beard.  In  Greek  compounds  = 
any  collection  of  long  hairs. 

Pointletted. — See  Apiculatus. 

X  Polakenium. — The  same  as  PentaJcenium. 

X  Polexostylus. — See  Carcerulus. 

Politus. — Having  the  appearance  of  a  polished 
substance  ;  as  the  testa  of  many  seeds. 
See  Loevigatus. 

X  PoUachigenus. — Bearing  fruits  many  times 
during  its  existence. 

Pollen. — The  powdery  or  other  matter  usually 
contained  in  the  cells  of  an  anther,  by 
whose  action  on  the  stigma  the  fertilisa- 
tion of  the  ovules  is  accomplished 
(EB.  173.) 

Pollen  cells. — The  cavities  of  an  anther,  in 

which  the  pollen  is  formed. 
Pollen  grain  or  granule, — Each  particle  of 

pollen. 

Pollen  tube. — A  membranous  tube  emitted  by 
pollen,  and  conducting  the  fluid  which 
the  pollen  secretes,  down  the  style 
(EB.  192). 

Pollex,  (adj.  Pollicari-s). — The  first  joint  of 
the  thumb  ;  an  inch. 

Pollinaria. — The  supposed  anthers  of  the 
Muscal  alliance.    See  Antheridia. 

XPollinarium. — The  collection  of  stamens  in  a 
flower ;  the  same  as  Andrceceum. 

X  PoUinarius. — Covered  with  polien. 

Poly. — In  Greek  compounds  =  numerous. 

Polyadelphus. — Having  many  parcels  of  sta- 
mens (EB.  169  k). 

Polycarpous. — +  Having  the  power  of  bearing 
fruit  many  times  witliout  perishing.  Also, 
and  more  properly,  bearing  many  distinct 
fruits  or  cai-pcls  in  each  flower.  This  is 
also  called  Polycarpicus  (SB.  61). 
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Pohjcephali  pili. — Hairs  divided  at  the  end 

into  several  arms  (EB.  7^0- 
X  Pohjchorion,  t  Pobjchorionides.—A  poly- 

cai-pous  fruit  like  that  of  Ranuuculus. 

See  Elairio. 
Pohjcladia. — The  same  as  Plica, 
Polymtiikdoneus. — Having  more  cotyledons 

than  two. 

X  Pohlfloi'us. — A  barbarism  for  multiflorous. 

PoUjgainus.  —  Having,  on  the  same  plant, 
some  flowers  male,  others  female,  and 
others    hermaphrodite.      Its    sign  is 

<?-^-?- 

Polyfiynia. — Having  many  distinct  styles. 
+  Pohigyrus. — Consisting  of  several  circles  or 
whorls. 

X  Poli/lepidtis. — Having  many  scales. 

Polymerus. — Consisting  of  many  parts. 

Polypetalus. — Having  the  petals  perfectly 
distinct  from  each  other. 

X  Polyphore. — A  receptacle  which  bears  many 
distinct  carpels,  as  in  Crowfoots. 

Polysarcia. — An  excess  of  sap,  giving  rise  to 
unnatural  growth,  &c. 

X  Polysecus. — A  fruit  consisting  of  many  dis- 
tinct carpels,  as  in  Ranunculus.  •  See 
EtcBrio. 

Polysporus. — Containing  a  great  many  spores. 
X  Polystemonous.  —  Having  a  much  larger 

number  of  stamens  than  petals. 
X  Polytonious. — Pinnate,  but  without  having 

the  divisions  articulated  with  the  common 

petiole. 

Pome. — An  inferior,  fleshy,  many-celled  fruit, 
like  that  of  the  Apple. 

Pomeridianus. — Occurring  in  the  afternoon. 

Pori,  (adj.  Porosus). — Apertures  in  the  cover- 
ing of  anything;  as  in  the  anthers  for  the 
emission  of  pollen  (hence  porandrous) 
(EB.  172  c),  or  in  the  skin,  when  they 
are  also  called  stomatcs.  Also,  appen- 
dages of  the  pileus  among  Fungals  in 
the  fonn  of  cylindrical  or  angular 
tubes,  placed  side  by  side,  open  at  one 
end,  and  eontaining  in  their  cavity  the 
organs  of  reproduction. 

Porphyreus. — Brown,  mixed  with  red.  A 
w-arm  red. 

Posticus. — Turned  away  from  the  axis  of  a 
flower,  as  some  anthers  whose  dehiscence 
takes  place  next  the  petals.  Also,  sta- 
tioned on  that  side  of  a  flower  which  is 
next  the  axis. 

Pouch-shaped. — Hollow,  and  resembling  a 
little  double  bag,  as  the  spur  of  many 
Orchids,  (cccxx^i.) 


CCCXXXl. 


Powdery. — Covered  with  a  fine  bloom  or 
powdery  matter,  as  the  leaves  of  Primula 
farinosa. 


Preecox. — Appearing  early  iu  tlie  year,  or 

earlier  than  others  related  to  it, 
Prarjloration. — The  arrangement  of  the  parts 

of  the  flower  when  unexpanded.  See 

JEstivation. 
Prcefoliation. — The  arrangement  of  leaves  iu 

a  leaf-bud. 

Pmmorse. — The  same  as  truncate,  except 
that  the  termination  is  ragged  and  irregu- 
lar, as  if  bitten  off.  {cccxxxii.) 
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PreBUStus. — Looking  as  if  burnt,  owing  to  the 

formation  of  a  brown  matter   in  the 

interior. 
Prasinus. — Grass-green. 
Pratensis. — Growing  in  meadows. 
X  Precatontis  contextus. — Tissue-shaped,  liko 

a  necklace  or  rosary.    See  Moniliform. 
X  Precius. — See  PrcECOX. 
Prickles. — Hard,  conical,  sharp  elevations  of 

the  epidennis  or  epiphlojum. 
Prickly. — Furnished  with  prickles,  as  the 

stem  of  a  Rose. 
Primarius. — The  first  part  developed  ;  or 

the  principal  division  of  any  organ. 
Primhie. — The  exterior  integument  of  the 

ovule. 

X  Pnmigenius,  Pnmordial.  —  The  earliest 
part  developed  in  a  plant.  Primordial 
leaves  are  the  first  leaves  produced  by 
the  plumule. 

PHmordial  utricle. — The  fiist  layer  of  pro- 
toplasm thrown  down  over  the  interior 
of  a  cell. 

Prisniaticus. — Prism-shaped.  Having  seve- 
ral longitudinal  angles  and  intermediate 
flat  faces,  as  the  calyx  of  Frankeuia  pul- 
verulenta.  {cccxxxiii.) 


CCCXXXIII. 

PHsmenchyma. — Prisinatical  cellular  tissue. 
Prohoscideus. — Having  a  hard  terminal  horn, 

as  the  fruit  of  Martynia. 
Procerus. — Very  tall. 
Processus. — Any  extension  of  the  surface. 
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Processus  hymenii. — The  aciculaj  of  certain 
Fungals. 

Procumbent: — Lying  flat  upon  the  ground. 
X  Productum. — The  same  as  Calcai',  which 
see. 

Proemhryo. — The  reproductive  part  of  a  spore. 
The  youngest  thalliis  of  a  Lichen. 

Protuberantia  elongata. — The  aciculoe  of  cer- 
Uiin  Fungals. 

X  Proles. — The  species.  That  collection  of 
similar  individuals  which  is  so  called. 

ProlifercUio. — The  production  of  one  organ 
by  a  very  different  one,  as  that  of  cup- 
like appendages  by  leaves,  of  branches  by 
flowers. 

ProUgerus. — See  Lamina  proUgera. 

X  Fropaculwm,  Propagulum. — A  runner  or 
slender  branch  proceeding  from  the  sur- 
face of  the  ground,  ending  in  an  expanded 
leaf-bud,  and  capable  of  propagation,  as  in 
the  House-leek.  See  Offset,  {cccxxxiv.) 


CCCXXXIV. 


Propagines. — Deciduous  axillary  bulbs  formed 
on  the  stem  of  some  plants,  (cccxxxv.) 
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Propago. — The  branch  that  is  bent  down  in 
the  operation  of  layering. 

Propagula. — The  powder-like  grains  which 
constitute  the  soredia  of  Lichens. 

Prophijses,  Prosphyses. — The  abortive  pistil- 
lidia  of  the  Muscal  alliance. 

X  ProscoUa. — A  viscid  gland  on  the  upper  side 
of  the  stigma  of  Orchids,  to  wliich  the 
pollen  masses  become  attached. 

Prosenchyma. — Short  cellular  tissue,  having 
acute  extremities. 

Prothallmm. — The  primitive  post-germinal 
plate  on  wliich  appear  the  anthcrids  and 
pistillids  of  Ferns  and  their  allies. 

Proteranihous. — Having  leaves  which  ap- 
pear before  tlie  flowers. 

Protopkytology. — That  part  of  Botany  whicli 
treats  of  fossil  plants. 


Protophyllum. — The  first  leaf  of  a  cryptogamic 

plant  after  germination. 
Protoplasma. — The  matter  which  is  deposited 

over  the  inside  walls  of  a  cell  subsequently 

to  the  formation  of  the  cell  itself. 
Protostrophes. — Spirals  of  a  second  degree  in 

the  development  of  leaves. 
Protothallus. —  The  first   part  foraied  by 

Lichens  after  germination  is  over. 
X  Proxylar. — Capable  of  forming  wood. 
X  Proxyle. — Newly-formed  wood. 
Prvdna,  (adj.  Prwinosus). — A  coarse  granular 

secretion  foimd  on  the  surface  of  some 

plants. 

Pruina  seminalis. — The  spores  of  certain 

Fungals. 
X  Prmim. — A  drupe. 
Pruriens. — Causing  an  itching  sensation. 
PsevAlo. — In  Greek  compounds  =  spurious. 
Pseudo-bulb. — A  part  having  the  appearance 

of  a  bulb,  but  not  its  structure.  The 

thickened  above-ground  stem  of  many 

Orchids,  (cccxxxvi.) 


CCCXXXVI. 


Pseicdo-costatus. — Having  the  curved  and 
extcraal  veins,  both  or  either,  in  a  reti- 
culated leaf,  confluent  into  a  line  parallel 
with  the  margin,  as  in  many  Myrtle- 
blooms.  {cccx.xxvii.) 
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Pstudo-cotylcdon. — See  Proembryo. 

PseiKlo-gyratus. — Falsely  ringed ;  when  an 
elastic  ring  is  confined  to  the  vertex  of  the 
spore-cases  of  Ferns  (VK.  60). 

Pseudo-kymenium. — A  covering  of  sporidia 
resembling  the  hymenium  of  Fungals. 

Pseudo-monocotyledonous. — Having  two  or 
more  cotyledons  consolidated  into  a  single 
mass,  as  in  the  Horse-chesnut. 

Pseudo-parasiticcB. — False  parasites,  includ- 
ing those  plants  which  only  attack  dead 
tissues,  as  many  Fungi,  or  Epiphytes, 
which  sec. 

Pseudo-pcridmm,  Pseudo-pcrithecium.  —  A 
covering  of  sporidia,  resembling  the  peri- 
diiiiu.  (cccxxxviii.) 
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Pseiulo-pyreyiium. — The  perithecium  of  cer- 
tain Fungals. 

J  Pseudo-stercus. — Partially  grown  together, 
as  the  bulb-scales  of  the  Crown  Imperial. 

Pseudo-stroina. — The  receptacle  or  perithe- 
cium of  certain  Fungals. 

X  Pseudo-thallus. — The  axis  of  such  very 
simple  forms  of  inflorescence  as  a  glome- 
rulus, or  simple  cyme,  or  umbel. 

Psilos. — In  Greek  compounds  =  thin. 

Ptcris. — In  Greek  compounds  =  a  wing  or 
membranous  expansion. 

Pteridographia. — That  part  of  Botany  which 
treats  of  Ferns. 

X  Pteridium, —  A  kind  of  fruit,  having  a 
wing  at  one  end,  or  at  the  back.  See 
Samara. 

X  Pterygium.  —  Any  wing  or  membranous 
expansion  of  seeds  (VK.  455,  3). 

X  Ptychode. — An  internal  membrane  over- 
lying the  exterior  skin  of  a  cell  internally. 
The  protoplasma. 

Pubcs,  (adj.  Pubescens,  Puhens.)  —  Sec 
Downy. 

Puhera,  {aetas.) — The  period  in  a  fruit  suc- 
ceeding to  the  fertilisation  of  the  ovules. 

Pulley-shaped. — Circular,  compressed,  con- 
tracted in  the  middle  of  its  circumference 
so  as  to  resemble  a  pulley,  as  the  embryo 
of  Commclina  communis,  (cccxxxix.) 


CCCXXXIX. 

Pullus  — Black,  with  a  strong  lustre. 

Pulpa.—  The  juicy  tissue  found  in  the  interior 
of  plants.  Sometimes  applied  to  the  suc- 
culent hymenium  of  Fungfals. 

Pulveretis.— Powdery  ;  consisting  of  powdery 
matter. 

Pulvemlentu.'!.— Covered  with  dust  or  pow- 
dery matter. 


Pulvillum. — A  hot-bed. 

Pulvimdi. — Spongy  excrescences  in  Lichens, 

sometimes  rising  up  from  the  thallus  and 

often  resembling  minute  trees,  as  in  Par- 

melia  glomulifera. 
Pulvinv^,  (adj.  Pulvinatus,  X  Pulvinifor- 

mis). — A  cushion-like  enlargement  at  the 

base  of  some  leaves,  or  at  the  apex  of 

some  petioles. 
PuJvi-s. — Powder,  dust,  &c. 
Pulvinulus. — A  heap  of  naked  spores,  such 

as  occur  in  the  genus  Spiloma,  (cccxl). 
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X  Pulvisculus. — The  powdery  matter  found 

in  the  spore-cases  of  Lycopods. 
Pumilus. — Short,  close-growing,  as  compared 
with  other  species  of  the  same  genus  or 
family. 

Punctata  vasa. — Dotted  vessels ;  tubes  liaving 

dot-like  appearances  on  their  sides.  See 

Bothrcnchyna  (EB  23). 
Punctatus. — Dotted.     Marked    with  some 

colour  disposed   in    very  small  round 

spots  or  points. 
X  Punctiflorus. — Having  dotted  flowci-s. 
Punctum  vcgetationis. — The  growing  point  of 

a  leaf-bud. 

Pungent. — Terminating  gradually  in  a  hard 
sharp  point,  as  the  lobes  of  the  Holly- 
leaf. 

Punineus. — See  Phoeniceits. 
Purple. — Dull  red  with  a  slight  dash  of  blue. 
Purpurascem. — Having  a  purplish  colour. 
Pus,  Podus. — In  Greek  compounds  =  foot 
or  stalk. 

Pusillus. — Very  small.    See  Perpusillus. 
Putamen. — The  hardy  bony  lining  or  stone  of 

the  fruit  of  many  plants,  as  of  the  Plum, 

Cherry,  &c. 

X  Putaminaceus. — Having  the  texture  of 
putamen. 

Pycnos. — In  Greek  compounds  =  close, 
dense,  compact;  as  Pycnocephalus,  or 
close-headed  ;  a  term  sometimes  applied 
to  very  compact  kinds  of  inflorescence. 

Pygmeus.—T>wAri.    See  Pumilus. 

Pyramidalis. — Having  the  figure  of  an  an- 
gular cone,  but  more  frequently  used  as 
an  equivalent  for  conical,  as  the  prickles 
of  some  Roses,  the  root  of  Carrot,  the 
heads  of  many  trees. 

Pyrcna. — The  stone  found  in  the  interior  of 
the  drupe  and  similar  fruits,  caused  by 
the  hardening  of  their  endocaip. 

Pyrenium. — Either  the  receptacle  or  perithe- 
cium of  certain  Fungals. 

X  Pyrenanum,  X  Pyndivm  The  same  as 

Pome. 

Pyriformis. — Sec  Pear-shaped. 
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Pyvros. — In  Greek  compounds  =  flame- 
coloured  or  fiery. 

Pyxis,  Pyxidmm,  X  Pyxidida,  (adj.  Pyx- 
idatus.) — The  same  as  scypluis  ;  also  a 
capsule  opening  by  a  lid  as  in  Hyoscyamus 
or  Anagallis.  (rccxii.) 


CCCXLI. 


Qiiadj^. — In  Latin  compounds  =  four  times. 

Qwadridigitato-jnrmatus. — Having  four  digi- 
tate divisions,  each  of  which  is  pinnated. 
{cU). 

J  Quadrieremtis. — The  same  as  Ccenoiio. 
Quadrifoliate. — When  the  petiole  bears  four 

leaflets  from  the  same  point. 
Quadricruris. — Having  four  legs  or  arms,  as 
n  the  retinaculum  of  some  Asclepiads. 

'  cccxlii). 
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X  Quadrihilatiis. — Having  four  apertures,  as 
is  the  case  in  certain  kinds  of  pollen. 

Qmdi-ijugus. — Consisting  of  four  pairs  (of 
leaflets). 

Quartine. — A  fourth  integument  counting 
from  the  outside,  supposed  to  occur  in 
some  ovules  ;  but  in  reality  a  mere  layer 
of  either  the  secondine  or  nucleus. 

X  Qvmiradiatit^. — Slightly  radiant ;  a  term 
applied  to  the  heads  of  some  Composites, 
whose  florets  of  the  ray  are  small  and 
inconspicuous. 

Quaterni,  Quaternate. — Growing  in  fours. 

Qtiinate. — Growing  in  fives;  as  when  a  petiole 
bears  five  leaflets  from  the  same  point  ; 
it  is  then,  however,  digitate. 

Quincuncial. — A  kind  of  aestivation,  in  which 
out  of  five  parts  two  are  exterior,  tw-o 
interior,  and  the  fifth  covers  the  interior 
with  one  margin,  and  has  its  other 
margin  covered  by  the  exterior  ;  as  in 
the  calyx  of  the  Rose,  (cccxliii.) 


CCCXLIII. 


Quiti,  Qiiinqu. — In  composition  =  five  in 
number. 

Quinquenei'vis. — When  there  are  five  ribs  all 
proceeding  from  the  saaa^  point  of  the 
base,  (cccxliv.) 
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Quintine. — A  supposed  integument  of  an 
ovule,  the  fifth  counting  from  the 
exterior  ;  but  in  reality  the  skin  of  the 
nucleus. 

Quintuple  nei-ved. — When  of  five  ribs  the 
four  lateral  spring  from  the  middle  one 
above  its  base,  (cccxlv.) 


CCCXLV. 


Quintupled. — Multiplied  by  five. 


Raceme. — An  inflorescence  in  which  tlie 
flowers  are  arranged  singly  on  distinct 
pedicels,  along  a  common  axis  ( VK.  37). 

+  Rachemorphus. — The  small  zigzag  toothed 
flowering  axis  of  Grasses. 

Rachis. — The  divisions  of  the  petiole  of  the 
leaves  of  Ferns.  Also  the  axis  of  an 
inflorescence. 

Rachitis. — An  abortion  of  the  fruit  or  seed ; 
a  disease. 

Radialis. — Growing  on  the  circumference  of  a 
circle. 

Radiate,  (adj.  Radiatus). — Diverging  from  a 
common  centre,  like  rays,  as  the  arms  of 
an  umbel,  or  the  ligulate  florets  of  any 
Composite. 

Radiatim-plicatu^. — Plaited  in  a  radiating 
manner. 

Radical. — Arising  from  the  root,  or  from  its 
crown. 

Radiating,  (adj.  Radians). — Spreading  from 
a  common  point,  or  from  tlie  circumfrr- 
ence  of  a  circle.    Also  forming  apparent 
rays  in  the  circumference  of  a  circle  by 
I        the  enlargement  of  the  exterior  parts,  as 
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tho  outer  florets  in  the  umbels  of  many 
umbelliferous  plants,  (cccxlvi.) 


CCCXLVI. 


Radicans. — Throwing  out  roots  ;  usually  ap- 
plied to  stems  or  leaves. 

Radicatio,  X  Eadicellatio. — The  manner  in 
which  roots  grow  or  are  arranged. 

Radicatus. — Having  a  root. 

Radicella. — A  very  small  root;  the  young 
tiny  roots  which  appear  from  the  lower 
part  of  a  young  plant  at  the  period  of 
germination. 

Radidjlorus. — The  same  as  Radicalis. 

J  Radicinm,  Radiciformis, — Being  of  the 
nature  of  a  root. 

Radicle,  Radicula.  —  The  first  root  of  a 
plant,  rudimentary  in  the  embryo 
(SB.  77). 

Radicosus. — Having  a  large  root. 

Radicula  byssoidea. — The  mycelium  of  cer- 
tain Fungals. 

i  Radiculoda. — The  radicle  of  Grasses. 

Radius. — The  circumference  of  the  circle 
formed  by  umbels  or  capitula,  or  of  other 
such  parts. 

Radii. — The  peduncles  of  secondary  umbels, 
or  of  the  flowers  of  simple  umbels. 

Radii  medMllares. — See  Medullary. 

Radix. — The  root ;  the  descending  axis ;  that 
part  which  is  the  development  of  a 
radicle.  It  differs  from  a  stem  not  only 
in  its  origin,  but  in  not  branching  sym- 
metrically, and  having  no  normal  leaf- 
buds. 

Ramal. — Of  or  belonging  to  a  branch. 

J  Ramastra. — The  secondary  petioles  or  pe- 

tiolulcs  of  compound  leaves. 
Ramealis,  Rameous. — Of  or  belonging  to  the 

branches. 

Ramenta.  —  Thin  membranous  expansions 
found  upon  the  surface  of  plants,  and 
resembling  hairs  in  composition,  except 
that  they  are  not  composed  of  a  single 
longitudinal  series  of  cells,  but  of  many 
series  of  cells  arranged  on  the  same  plane 
(EB.  72  w). 

Ramentaceovs. — Covered  with  ramenta,  as 
the  stems  of  many  Ferns. 

Ramus. — A  branch.  Any  division  of  the 
stem. 

Ramiparus., — Producing  branches. 
Ramosus. — Divided  into  many  branches. 
Ramulus  (adj.  Ramulosivs).  —  A  twig;  a 


small  branch ;  the  least  which  a  plant 
produces. 

Ramusculi.  —  The  mycelium  of  certain 
Fungals. 

X  Rammculum. — Same  as  Ramulus. 
X  Rapaceus. — Having  the  form  of  a  long 
Radish. 

Raphe. —  The  cord  of  fibro-vascular  tissue 
which  connects  the  base  of  the  nucleus 
of  an  ovule  with  the  placenta  (cccxlvii.  r). 


CCCXLVII. 

Raphidcs,  Raphida.  —  Crystals  of  varioua 
salts  formed  in  the  interior  of  plants  by 
the  combination  of  vegetable  acids  with 
alkaline  bases,  (cccxlviii.) 


CCCXLVIII. 


They  derive  their  name  from  being  most 
commonly  acicular,  or  needle-shaped. 

Rams. — Thinly  placed  ;  the  reverse  of  such 
terms  as  dense,  approximated,  &c. 

Raven-black. — See  Pullus  and  Coracinus. 

Receptacle. — A  general  term  expressive  of  a 
part  which  receives  or  bears  other  parts, 
as  the  receptacle  of  flowers  or  clinanthium, 
the  receptacle  of  fruits  or  torus,  the  re- 
ceptacle of  ovules  or  placenta.  A  cup- 
like or  other  receptacle  among  Fungals, 
either  forming  the  whole  plant,  or  merely 
the  part  in  which  the  organs  of  reproduc- 
tion are  placed. 

Receptacle  of  oil. — Cysts  formed  among  the 
cellular  tissue  of  plants  and  containing  an 
oily  secretion,  as  in  the  so-called  dotted 
leaves  of  the  Orange. 

Receptacles  of  secretion. — Any  cavities  of  the 
interior  into  which  natural  secretions  are 
drained. 

Receptacula  accidcntalia.  —  Indeterminate 
passages  in  the  interior  filled  with  secre- 
tions. 

t  Receptacula  caciformia. — The  vittae  of 
Umbellifers. 


REC— REP. 
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Receptacula  sued  proprii,  R.  tubulosa. — 

See  Chtenchyna  and  Laticlferous  vessels. 
Receptacula  vesiculosa. — See  Receptacles  of 
oil. 

Recesses. — See  Sinus. 

Reclinate,  Reclining. — Bent  down  upon  some 
other  part.  Falling  gradually  back  from 
the  perpendicular,  as  the  branches  of 
many  trees. 

Reconditus. — Concealed  ;  not  easily  to  be 
seen. 

Rectineo'vis,  Rectinervius. —  See  Paralleli- 
nervis. 

Rectiveniu^.  —  Straight-veined.  Having  all 
the  veins  parallel  as  in  the  leaves  of  a 
Grass,  (cccxlix.) 


CCCXLIX. 

Rectus. — In  a  right  line.  Not  wavy  or 
curved,  or  deviating  from  a  straight 
direction  in  any  way. 

Recumcs,  Recwvatm. — Bent,  but  not  rolled 
backwards,  {cccl.) 


CCCL. 

Recutitus.—^'kmntdi.    Apparently  stripped  of 
epidermis. 

Jtcd. — The  common  term  for  any  pure  red. 


Reduplicative. — Doubled  back;  a  term  of 
sestivation,  when  the  edges  are  valvate 
and  doubled  back. 

Red  h'ovm. — See  Porphyreus. 

Refiexed. — Curved  backwards  excessively. 
{cccli.) 


CCCLI. 

Refractus. — Curved  back  suddenly.  (cccUi.) 


CCCLII. 


+  Regma. — A  tricoccous  fruit  like  that  of 
Spurges.  Any  such  fruit,  whether  the 
number  of  cocci  is  three  or  not. 

Regressus.  —  In  Moi-phology,  signifies  the 
change  from  one  organ  into  the  form  of 
the  organs  that  immediately  preceded 
it;  as  of  petals  into  sepals. 

Regular. — Having  all  the  parts  of  each  series 
of  a  flower  of  a  similar  form  and  size. 

ReliquicB. — The  withered  remains  of  leaves 
which  do  not  fall  off,  but  perish  upon  a 
plant  and  adhere  to  it. 

Remotus. — See  Rarus. 

Reniformis,  J  Renarius.  —  See  Kidney- 
shaped. 

Reniformi-cordatus.  —  Both  kidney-shaped 
and  heart-shaped  combined,  (cccliii.) 


Repens  Creeping ;  lying  flat  upon  the  ground 

and  emitting  roots  at  the  same  time 
(SB.  4). 

Replicate,  Replicative. — When  the  upper 
part  of  a  leaf  is  curved  back  and  appliod 
to  the  lower,  as  in  the  Aconite. 


REP— RHI. 


Jtepand. — Having  an  uneven,  slightly  wavy 
or  angular  margin,  (cccliv.) 


CCCLIV. 


Bcplum. — The  valve  of  a  door ;  applied  in 
Botany  as  if  it  signified  a  door-frame. 
The  frame  left  in  certain  fruits  by  the 
dropping  off  of  the  valves  in  the  act  of 
dehiscence,  (ccclv.) 


CCCLV. 

Res  herbana. — Botany,  Whatever  relates  to 
that  subject. 

t  Restans. — See  Persistent. 

X  Restibilis. — A  plant  with  a  perennial  root 
and  annual  stems  ;  an  herbaceous  plant. 

Resupiriate. — Inverted  in  position  by  a  twist- 
ing of  the  stalk  ;  as  the  flowers  of  Orchis. 
Also  said  of  those  of  Agaricaceous  Fun- 
gals,  whose  hymenium  is  placed  upper- 
most instead  of  undermost,  (ccclvi.) 


CCCLVI. 


Reticulato-venosus,  Retimrvis,  Retinerviut. 
— Having  veins  with  the  appearance  of 
network. 

Reticulatus,  Retiformis,  XRetifei'us. — Hav- 
ing the  appearance  of  network  (ccclvii.) 


CCCLVII. 

Reticulum. — A  membrane  consisting  of  cross- 


ing fibres,  found  in  Palm-trees  at  tlie  base 
of  the  petiole,  either  on  its  side  or  be- 
tween it  and  the  stem. 

Retinaculum. — A  viscid  gland  belonging  to 
the  stigma  of  Orchids  and  Asclepiads, 
and  holding  the  pollen  masses  fast. 

Retrocurvus. — See  Rccurvus. 

Retroflexus. — See  Rejlexus. 

Retrwsus. — Backwards;  thus,  Retrorsa  folia, 
are  those  leaves  which  are  pressed  back- 
wards against  the  stem  ;  Rctrorsum  ha- 
mulosus,  having  a  number  of  little  hooks 
directed  backwards,  (ccclviii.) 


CCCLVIII. 

Retroversio. — A  bending  backwards ;  an  in- 
version, or  turning  upside  down. 

Retuse. — Terminating  in  a  round  end,  the 
centre  of  which  is  depressed,  (ccclix.) 


CCCLIX. 


Revolute. — Rolled  backwards ;  t,  <?.  out  of 
the  direction  ordinarily  assumed  by  simi- 
lar other  bodies  ;  as  certain  tendrils,  and 
the  sides  or  ends  of  some  leaves. 

Revo'utiva. — When  the  edges  are  rolled 
backwards  spirally  on  each  side  (Link)  ; 
as  in  the  leaf  of  the  Rosemary.  A  term 
of  aestivation,  (cccte.) 


CCCLX. 

t  Rhabdus.— The  stipe  of  certain  Fungais 
Rfiegma.See  Regma. 
Rhmm,thus.~-The  same  as  Radicalis. 
+  Rhmna.—'Yhe  young  roots  of  Mosses  and 
Lichens. 


Kill— KUU. 
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X  Rhizloph  ysis. — An  expansion  of  a  radicle ;  as 
in  Nelumbium. 

+  Rhizoblastus. — A  term  applied  to  embryos 
which  develop  roots. 

Rhizocat'pous,  Rkizocarpicua. — Having  a  pe- 
rennial root,  but  a  stem  which  perishes 
annually;  as  herbaceous  plants.  The 
sign  of  these  is  !(. . 

Rhizoidetcs. — Resembling  a  root. 

Rliizoma. — A  prostrate  rooting  stem,  pro- 
gressively throwing  up  leaves  (SB.  8). 

X  Rhizomaticus. — Of  the  nature  of  a  Rhizome. 

Rhizomorphus. — Resembling  a  root. 

J  RJiizopodiwm. — Tlie  mycelium  or  spawn  of 
Fungals. 

Rhizos. — In  Greek  compounds  =  root. 
J  Rliizula. — The  young  root  of  Mosses  and 
Lichens. 

RJiodo. — In  Greek  compounds  =  red. 

Rhomboid,  Rhombeus,  RJiomboidalis. — Oval, 
a  little  angular  in  the  middle ;  as  the 
leaf  of  Hibiscus  rhombifolius.  (ccclxi.) 


CCCLXI. 

Rhytidoma. — A  formation  of  plates  of  cel- 
lular tissue  within  the  liber  or  mcso- 
phloeum. 

Rib. — The  principal  vein, ornervure  which  pro- 
ceeds from  the  petiole  into  a  leaf.  Also 
any  firm  longitudinal  elevation. 

X  72ic<i«.— The  orifice  of  a  personate  corolla. 

Rima. — The  cleft-like  ostiolum  of  certain 
Fungals. 

Rimosus,  %  Rimahis,  J  Rimulosus. — Marked 
by  chinks  or  cracks  on  the  surface. 

Ringed. — Surrounded  by  elevated  or  de- 
pressed circular  lines  or  bands;  as  the 
roots  or  stems  of  some  plants,  the  cupule 
of  several  Oaks,  &c. 

Rinrjent. — See  Personate. 

Rij>arius. — Growing  on  the  banks  of  pieces  of 
water. 

Root. — See  Radix. 

Rootstock. — See  Rhizoma. 

Rope-shaped. — See  Funalis. 

Roridus. — Dewy.  Covered  with  little  trans- 
parent elevations  of  the  parencliyma, 
which  have  the  appearance  of  fine  drops 
of  dew. 

Rosaceus. — Having  the  same  arrangement  as 
the  petals  of  a  single  Rose. 

X  Roselatus. — See  Rosulatus. 

Rostratus,  Rostellatus. —  Terminating  gra- 
dually in  a  hard,  long,  straight  point;  as 
the  pod  of  Radish. 


Rostellum. — A  narrow  extension  of  the  upper 
edge  of  the  stigma  of  certain  Orchids. 
(ccclxii.) 


CCCLXII. 

Rostrum. — Any  beak-like  extension;  as  in  the 
stigma  of  some  Asclepiads.  (ccclxiii.) 


CCCLXIII. 

X  RosidtB. — Little  warts  on  the  thallus  of 
Lichens. 

Rosula. — A  small  Rose;  a  Rosette  ;  a  collec- 
tion of  spreading  leaves  or  petals  packed 
one  over  the  other  in  many  rows  ;  as  in 
double  Roses,  or  the  offsets  of  House-leek 
{cccxxxiv.) 

Rotate,  X  Rotaceus,  X  Rotcefoi'mis. — Resem- 
bling a  wheel.  A  monopetalous  corolla 
with  a  spreading  limb  and  very  short 
tube,  {ccdxiv.) 


CCCLXIV. 

Rotation. — A  motion  of  circulation  confined 
to  the  interior  of  the  cells  of  plants. 

Rotwndatus. — Rounded  off;  a  term  usually 
applied  to  bodies  which  are  not  round 
themselves,  but  only  at  their  ends. 

Rotundus. — Orbicular,  a  little  inclining  to  be 
oblong  ;  as  the  leaf  of  Lysimacliia  num- 
mularia,  Mentha  rotundifolia. 

Rough,  Roughish. — Covered  with  little  hard 
or  sharp  elevations,  which  produce  the 
sensation  of  roughness.  Also  applied  to 
surfaces  covered  with  coarse  stiff  hairs. 

RubeUiu,  Rid)escens,  Rubem.  —  See  Red, 
Reddish. 
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Ruher. — See  Red. 

Rubicundus. — Blushing ;  rosy  red. 

Rubiginosus. —  Brown-red  ;  a  term  usually 
employed  to  denote  a  surface  whose  pecu- 
liar colour  is  owing  to  glandular  hairs. 

Rubor,  edo. — Redness  of  any  sort. 

Rudcralis. —  Growing  among  rubhish,  or  in 
waste  places. 

Rudimenta)~y. — In  an  incomplete  condition. 

Rufesccns,  Rufus. —  Pale  red,  mixed  with 
browu. 

Ruga. — A  wrinkle.  Hence  Rugose,  covered 
with  wrinkled  lines,  the  spaces  between 
which  are  convex ;  as  the  leaves  of 
Garden-sage,  {ccclxv.) 


the 
the 


CCCLXV. 

Ruminated. — Pierced  by  irregular  passages, 
filled  with  colouring  matter  or  minute 
dead  cell-membranes,  as  the  albumen  of 
Nutmeg. 

Runcinate. — Curved  in  a  direction  from  the 
apex  to  the  base  ;  as  the  leaf  of  Leou- 
todon  Taraxacum  (SB.  160). 

Runcinato-laciniatus. — Both  runcinate  and 
laciniate. 

Runner. — A  prostrate  slender  stem  rooting  at 
its  extremity,  as  in  the  Strawberry 
(SB.  7). 

Rupestris. — Growing  on  rocks,  or  in  rocky 
places. 

Rttpicola. — Inhabiting  rocks. 

Ruptilis. —  Bursting  irregularly,  not  in  the 

line   of  union    of  parts   in  cohesion. 

(ccclxvi.) 


CCCLXVI. 

Ruptinervis,  Ruptinervius. — When  a  straight 

ribbed  leaf  has  its  ribs  interrupted  or 

swollen  at  intervals. 
Rupturing. — An  irregular,  not  definite,  mode 

of  bursting. 
Rusty. — See  Ferruginous. 
Rutilam,  Rutilus. — Reddish,  with  a  metallic 

lustre.    Also  brick-red. 


'  Sahulosus. — Growing  in  sandy  places. 
'  S<tc  of  the  embryo.  —  The  vesicle  of 
nucleus  of  an  ovule,  within  which 
embryo  is  formed. 

Sacciform. — Having  the  form  of  a  bag. 

Sacculv^. — A  little  bag.    The  peridium  of 
certain  Fungals. 

Saccits. — A  bag  or  cup;  a  term  sometimes 
applied  to  the  coronet  of  Stapelia,  &c. 

X  Sacellus. — An  acha;nium  or  caryopsis  in- 
closed within  a  hardened  calyx,  as  in 
Marvel  of  Peru  (VK.  345,  g). 

Saccharatus. — Having  a  sweet  taste. 

Saddle-shaped. — Oblong,  with  the  sides  hang- 
ing down  like  the  laps  of  a  saddle. 
{ccclxvii.) 


CCCLXVII. 

Saffron^coloured. — Deep  orange-coloured,  with 

a  dash  of  brown. 
Sagittatus. — Gradually  enlarged  at  the  base 

into  two  acute  straight  lobes,  like  the 

head  of  an  arrow  ;  as  the  leaf  of  Rumex 

Acetosella  (EB.  118,  b). 
Salinus,  Salsu^.  —  Growing  in  sail  places. 

Having  a  salt  taste. 
Salsuginosus. — Growing  in  places  inundated 

with  salt  water. 
Salver-shaped. — See  Hypocrateriformis. 
Samara. — An  indehiscent  fruit,  producing  a 

membranous  expansion,  or  wing,  from  its 

back  or  end.  {ccclxviii.) 


cccLxviir. 

Samaroid. — Resembling  a  Samara. 
Sanguine,  Sanguineus  Dull  red  passing 

into  brownish  black. 
Sap,  Sapa. —  The  juice  of  a  plant.  "Lac 

niyeum  potes  puipureamque  sapam." — 

Virg. 

Sapidus. — Having  a  pleasant  taste. 
Sapor. — Tlie  taste  which  a  thing  has. 
t  Sarcobasis.— The  same  kind  of  fruit  as  the 
Carcerulus. 

Sarcocarp. — The  fleshy  part  of  the  pericai-p 
lying  between  the  cpicarp  and  cndocarp. 


SAR^SCY. 
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Sarcodermu. — An  intermediate  fleshy  layer 

in  the  testa  of  some  seeds  ;  a  layer  of 

either  the  primine  or  secondine. 
X  Sarcoma. — One  of  the  names  of  the  disk. 
X  Sarmentidium. — A  group  of  cymes  or  spikes 

an-anged  centrifugally,  as  the  flowers  are 

in  the  cyme  itself. 
Sarmentum. — A  runner,  such  as  that  of  the 

Strawberry  (SB.  7). 
X  Sautellas. — A  deciduous  bulb  foinned  in  the 

axils  of  leaves,  or  round  the  summit  of  a 

root. 

Salved. — See  Serrate. 

Saxatilis,  osus,  icolv^. — Living  on  rocks,  or 
stones. 

Scaher. — Rough  to  the  touch. 

Scahridus,  Scabriusculus.  —  Slightly  rough 
to  the  touch. 

Scalariformis. — Ladder-shaped  •,  the  name  of 
the  tubes  of  vascular  tissue  found  in 
Ferns  (EB.  37). 

Scales,  (adj.  &ai?/).— Small  rudimentary  close- 
pressed  leaves,  resembling  minute  scales. 

Scalpelliformis. — Having  the  form  of  a  com- 
mon penknife  blade,  but  planted  verti 
cally  on  a  branch,  (ccclxix.) 


CCCLXIX. 


Scmdena.  —  Climbing — by  whatever  means, 

except  by  twisting. 
Scape.  —  A  long  naked,  or  nearly  naked, 

peduncle,  which  rises  up  from  the  crown 

of  a  root,  (ccclxx.) 


Scapellus. — Tlie  caulicle,  or  neck  formed 
between  the  root  and  cotyledon  at  the 
time  of  germination. 
Scaphidium. — A  hollow  case  containing  spores 
in  Algals. 

+  Scaphium. — The  carina  or  keel  of  papilion- 
aceous flowers. 

Scari(ms. —  Having  a  thin,  dry,  shrivelled 
appearance  ;  as  the  involucral  leaves  of 
many  species  of  Centaurea. 

Scarlet. — See  Coccitieus. 

X  Soarrose. — See  Squarrose. 

Scarred. — Marked  by  the  scars  left  by  bodies 
that  have  fallen  off :  the  stem,  for  in- 
stance, is  scarred  by  the  leaves  that  have 
fallen. 

Scattered. — Used  in  opposition  to  whorlcd,  or 
opposite,  or  ternate,  or  similar  terms. 

StMstaceus.—SidLiQ  grey. 

Scimitar-shaped. — See  A  cinaciformis. 

X  Scleranthum. — The  same  kind  of  fruit  as 
the  Sacellus  or  Diclesium. 

Sclermd. — Having  a  hard  texture. 

Sclcrogen.  —  The  hard  matter  deposited  by 
some  plants  in  the  interior  of  their  cells, 
as  in  those  forming  the  shell  of  the 
Walnut. 

Scobifoiinis. — Having  the  appearance  of  fine 
sawdust. 

X  Scobiiia. — The  zigzag  rachis  of  the  spikelets 
of  Grasses. 

Scorpioid. — An  inflorescence  which  is  rolled 
up  towards  one  side  in  the  manner  of  a 
crozier,  unrolling  as  the  flowers  expand. 
(ccclxxi.) 


CCCLXX. 

Sometimes  applied  to  the  stipe  of  Fungals 


CCCLXXI. 

Scrohiculatm. — Marked  by  little  depressions 

See  PiUed. 
Scrotum. — A  pouch.    The   volva   of  some 

Fungals. 

Scrotifwmis. — See  Pouch-shaped. 

Scurf. — The  loose  scaly  matter  that  is  found 

in  some  leaves,  &c.    See  Lepidote. 
Sctitafus. — See  Buckler-shaped. 
Scutali  pili. — The  same  as  what  are  generally 

called  Lepides,  which  see. 
Scutiform. — See  Buckler-shaped. 
X  Scutum. — The  broad  dilated  stigma  of  some 

Asclepiads,  as  Stapclia. 
Scypha. — The  mp-like  dilatation  of  the  po- 

dctium  of  Licbenals,  having  shields  on  its 

edge,  {cccxxx.) 
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Scutellum. — Among  Liclicnals  is  such  a  shield 
as  that  of  Parmelia,  formed  with  an  ele- 
vated rim  derived   from   the  thalliis. 

(cccLcxii.) 


CCCLXXll. 


X  Also  the  second  and  anterior  cotyledon 
found  in  Wheat, 
Scutellifonn. — The  same  as  Patelliform,  but 
oval,   not   round,   as    the  embryo  of 
Grasses,  {ccclxodii.) 


CCCLXXIII. 
t  Scyphulits. — The  bag  or  cup  out  of  which  the 
Beta  of  Scale-mosses  proceeds,  (ccclxxiv.) 


CCCLXXIV. 

t  Scyphvs. — The  coronet  of  such  plants  as 

Narcissus. 
Sea-green. — See  Glaucescens. 
Sectile. — Cut  into  small  pieces,  as  the  pollen 

masses  of  some  Orchids,  (ccclzxv.) 


CCCLXXV. 


Sectiis. — Divided  down  to  the  base. 
Secwndine. — The  second  integument  of  an 

ovule,  within  the  piimine  and  lying  over 

the  nucleus. 
Secund. — Having  all  the  flowers  or  leaves  or 

other  organs  turned  towards  the  same 

side,  (ccclxxvi.) 


CCCLXXVI. 


X  Secundints  interna. — The  albumen  of  the 
seed. 

Secretion. — Any  organic  but  unorganized  sub- 
stance produced  in  the  interior  of  plants. 

t  Sedes  jlons. — The  torus  of  a  flower. 

SeUwformis. — See  Saddle-shaped. 

Semen. — The  seed  of  flowering  plants. 

Semen  comiculatum.  —  The  receptacle  of 
certain  Fungals. 

Semi. — In  composition  =  half,  or  one  side 
only. 

Semi-amplexa,  Semi-amplectem,  Semi  am- 
plexicaulis. — Half-clasping  a  stem. 

Semi-anatropous. — See  Hemianatropus. 

Semi-cordatus. — Heart-shaped  on  one  side 
only. 

Semirflosculosus. — Having  the  corolla  split  and 
turned  to  one  side,  as  in  the  ligula  of 
Composites,  which  see. 

Semi-hastatus. — Hastate  on  one  side  only. 

Semi-lunatus. — See  Crescent-shaped. 

Seminatio. — The  act  of  dispersing  seeds  natu- 
rally. 

+  Seminulum. — A  spore. 
Semi-ovatus. — Ovate  on  one  side  only. 
Semi-pollicaris. — Half-an-inch  long. 
Semi-reniformis. — Reniform  on  one  side  only. 
Semi-sagittatus. — Arrow-headed  on  one  side 
only. 

Semi-septatus. — Half-partitioned.  Having  a 
dissepiment  whicli  does  not  project  into 
the  cavity  to  which  it  belongs  sufficiently 
to  cut  it  off^  into  two  separate  cells. 
(ccclxocvli.) 


CCCLXXVII. 


SEM— SIN. 


X  Semi-staviinarius. — A  flower,  a  part  of  , 
whose  stamens  are  changed  into  petals. 

Scmi-icres. — See  Half-terete. 

Sempervire^is. — Evergreen.    Retaining  green- 
ness d\iring  winter  as  well  as  summer. 

Seni,  Senarius.  —  In  sixes.    Senus.  —  The 
sixth. 

Sepala. — The  divisions  of  the  calyx. 

Sepaline. — Belonging  to  a  sepal. 

Sepaloid. — Resembling  a  sepal  in  appearance. 

Sepicolus. — Inhabiting  hedge-rows. 

Septum. — The  partition  of  an  ovary  or  fruit 
produced  by  the  sides  of   the  carpels 
brought  together  and  consolidated.  Also 
a  partition  of  any  kind. 

Septalis. — Of  or  belonging  to  a  septum. 

Septatus. — Partitioned  off  by  septa. 

Septenatus,  Septenus. — Growing  in  sevens. 
■Septicidal. — A  mode  of  dehiscing,  in  which 
the  fruit  is  resolved  into  its  component 
carpels,  which  split  asunder  through  the 
dissepiments,  (ccclxxviii.) 

® 

CCCLXXVIII. 

Septifonnis. — Having  the  appearance  of  a  dis- 
sepiment, as  is  the  case  witli  the  placenta 
of  some  plants,  as  Plantago. 

Sepiifragal. — A  mode  of  dehiscing,  in  which 
the  backs  of  the  carpels  separate  from  the 
dissepiments,  whether  formed  by  their 
sides,  or  by  expansions  of  the  placenta. 
{ccclxxix.) 


CCCLXXIX. 


Septilis. — Of  or  belonging  to  dissepiments. 
Septulum. — A  little  partition  of  any  kind. 
Senalis. — Arranged  in  rows. 
Sericeus. — Silky.     Covered  with   very  fine 

close-pressed  hairs,  silky  to  the  touch. 
Serotinus. —  Appearing  late  in  a  season,  or 

later  than  some  other  part  or  species  allied 

to  it. 

Serra,  Serratura. — The  saw-toothings  at  the 
edge  of  leaves  and  similar  bodies. 

Serratus. — Having  sharp,  straight-edged  teeth 
pointing  to  the  apex.  When  these  teeth 
are  themselves  serrate,  -vve  say  Biserrate 
or  Duplicato-scrrate. 

J  Scrtulum. — A  simple  umbel. 

Sesqui. — This  term,  prefixed  to  the  Latin 
name  of  a  measure,  shows  that  such 
measure  exceeds  its  due  length  by  one 
half;  thus,  sesqidpedalis  means  a  foot 
and  a  half. 


Sessile. — Sitting  close  upon  the  body  that  sup- 
ports it,  without  any  sensible  stalk. 
Seta. — A  bristle  of  any  sort ;  a  stiff  hair  ;  a 
slender  straight  prickle.    Also  the  stalk 
which  bears  the  spore-case  of  plants  of 
the  Museal  Alliance. 
Setaceo-serratus. — Having  the  serratures  end- 
ing in  bristle-like  points. 
Setiformis. — Having  the  form  of  a  seta. 
Setose. — Covered  with  stiff  haii-s  or  setae. 
Setula. — The  stipe  of  certain  Fungals. 
Sextuplici. — Six  times. 
Shaggy. — See  Hirtus. 

Sheath. — See  Vagina.   A  part  which  is  rolled 

round  a  stem  or  other  body. 
Shields. — The  reproductive  bodies  of  Lichenals. 

See  Apothecia. 
Shield-sh  aped. — See  Clypeatus. 
Sigmoid.- — Having  a  form  somewhat  resem- 
bling the  letter  S.  (ccclxarx.) 


CCCLXXX. 


Silicle,  Silicula. — A  siliqua  about  as  broad  as 
long,  or  broader.  J  Among  Algals,  see 
Cai'poclonium. 

Siliqua. — The  long  pod-like  fruit  of  Cruci- 
fers,  consisting  of  a  pair  of  valves  applied 
to  a  frame  on  which  the  seeds  grow. 
(VK.  246). 

SilJcy. — See  Sericeus. 

Silver-grain. — The  glittering  plates  observed 
in  the  wood  of  many  Exogens,  and 
caused  by  the  division  of  the  medullary 
plates. 

Silvery. — Having  a  silvery  lustre.  See  Ar- 
genteus. 

X  Similai'y  parts. — The  elementary  organs  or 
tissues  of  plants,  such  as  cellular  tissue, 
woody  tissue,  spiral  vessels,  &c. 

Simple. — Not  consisting  of  several  distinct 
parts. 

Simplicissimtts.  —  Not  divided  or  branched 
at  all. 

Sinuated. —  Having  the  margin  .iltei-natcly 
uneven  with  deep  concavities  ind  con- 
vexities. 

Sinuaio-dentatus. — Sinunled  and  dentate  at 

the  same  time. 
i  Sinuolatua. — See  Rcpand. 


Ixxxvi 


SIN— SPII. 


Sinistrorsus. — Twining  to  the  left  hand  ;  a 
term  usually  confined  to  the  etems  of 
plants,  (ccclxxxi.) 


CCCLXXXI. 

Sintis.- — The  recesses  formed  when  the  edge 
of  any  part  is  lobed.  J  The  pores  found 
in  some  Fungals. 

Situs. — The  position  occupied  by  an  organ. 
J  Also  the  mycelium  of  certain  Fungals. 

Slashed. — See  Laciniaius. 

Slate-grey. — Grey,  bordering  on  blue. 

Slimy. — See  Mucous. 

Smaragdinus. — Grass-green. 

Smoky. — Having  a  dull  greyish-black  colour. 
See  Fumcus. 

Smooth. — Free  from  asperities  or  hairs,  or  any 
sort  of  unevenness. 

Soholcs. — A  creeping  rooting  stem  (SB.  4). 

Solidus. — Not  hollow,  or  furnished  with  in- 
ternal cavities  of  any  kind. 

Solitary. — Growing  singly. 

+  Solubility. — The  property  of  splitting  spon- 
taneously in  an  indefinite  manner. 

Solutus. — Completely  separate  from  neigh- 
bouring parts. 

Sooty. — As  if  smeared  with  soot.  See  Fidi- 
gineus. 

Sordid/US. — Any  dirty    or   muddy  colour  ; 

Sordide  luteus  =  dirty  yellow. 
Soredia. — Collections  of  gonidia  breaking  in 

elusters  through  the  surface  of  the  thallus 

of  Lichens. 

Sori. — The  patches  of  spore-cases  found  in 
Ferns. 

Soi'osis,  S0)-0Sus. — Tlie  fleshy  mass  formed  by 
a  consolidation  of  many  flowers,  seed- 
vessels,  and  their  receptacles,  as  the  Pine 
Apple,  the  Bread-fruit,  &c.  (VK.  183.) 

Spadicciis. — Bright  brown  ;  pure  and  very 
clear  brown. 

Spadix. — A  branch  or  axis  hc.iring  numerous 
closely  packed  sessile  flowers,  and  in- 


closed in  a  spathe  or  spathes.  A  spike 
iuclosed  in  a  spathe  (SB.  232,  1). 

Span. — Nine  inches,  or  the  space  between  the 
thumb  and  little  finger  when  spread  out. 
See  Dodrana. 

Sparsus. — Scattered  ;  irregularly  distributed. 

Spathaceus. — Having  the  appearance  of  a 
spathe,  or  being  furnished  with  one. 

Spathe. — A  large  bract  rolling  over  an  inflo- 
rescence and  guarding  it  while  young 
(SB.  232). 

J  SpathellcB.  —  The    palese  and  glumes  of 

Grasses  ;  the  glumes  only. 
X  Spathelbilce. — The  palea»  of  Grasses. 
X  Spathilla. — A  secondary  spathe  in  a  spatha- 

ceous  inflorescence,  iis  in  Palms. 
X  Spathmis. — Having  a  very  large  spathe. 
Spathulate. — Oblong,  with  the  lower  end 

very  much  attenuated,  so  that  the  whole 

resembles  a  druggist's  spatula,  {ccclxxxii.^ 


CCCLXXXII. 


Specific  characters. — The  short  descriptions 
by  which  Botanists  endeavour  to  dis- 
tinguish one  species  from  another. 

X  Spermophorum. — A  cord  which  bears  the 
seeds  of  some  plants ;  also  the  placenta 
itself. 

Spermangium.  —  The  case  containing  the 
spores  of  Algals. 

Spermxitocystidium. —  The  supposed  male 
organs  of  the  Muscal  Alliance.  Sec 
Anther  idiuni. 

Spcrmatoidia. — Small  cells  containing  goni- 
dia, in  Algals.  (ccclxxxiii.) 

CCCLXXXIII. 

Sperrtiatium,  Spermatidium. — The  spore  of 
an  Algal. 

J  Spermidium. — One  of  the  names  of  the 
achaeniiim. 

X  Spcrmodermis. — The  skin  or  testa  of  a 
seed. 

X  Spermodophorum. — The  end  of  the  pedun- 
cle of  Umbellifers. 

X  Spermotheca. — The  seed-vessel ;  the  case  in 
which  seeds  are  contained. 

Spcrmum. — In  Greek  compounds  =  a  seed, 
or  any  seed-like  part. 

Spheeruln  ascigera. — The  receptacle  of  cer- 
tain Fungals. 


SPll— SPO. 
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Spharenchyma.  —  Spherical  or  splieroidal 
cellular  tissue ;  such  as  is  found  in  the 
pulp  of  fruits.  See  Merenchyma  (EB.  2). 

^  Sphteroblastiis. — A  cotyledon  which  rises 
above  ground,  bearing  at  its  end  a  spher- 
oid tumour. 

Sphceroccphalus. — Having  flowers  growing  in 
close  spherical  heads.    See  Soivsis. 

Sphoerospore. — The  quadruple  spore  of  some 
Algals. 

Sphalerocarpium. — A  bony  one-seeded  seed- 
vessel,  inclosed  in  a  fleshy  cup,  not  be- 
longing to  the  pericarp. 

Spheroidal. — Any  solid  with  a  figure  approach- 
ing to  that  of  a  sphere. 

Sphei'ula.  —  A  globose  pcridium  through 
whose  opening  are  emitted  sporidia 
buried  in  pulp. 

Spiculoe. — The  points  of  the  basidia  of  Fun- 
gals  ;  also  their  Aciculfe. 

X  Spicula,  (adj.  Spiculate). — A  fine,  fleshy, 
erect  point. 

Spike,  Spica. — An  inflorescence  consisting  of 
flowers  sessile  on  a  long  axis  (EB.  1 39  a). 

Spike,  compound. — A  collection  of  spikes  ar- 
ranged in  a  racemose  manner. 

Sjyikelet. — The  small  terminal  collection  of 
florets  among  Grasses.    See  Locusta. 

X  Spilus. — Tiie  liilum  of  Grasses. 

Spiiidle-sliaped. — See  Fusiform. 

Spine. — A  stiff,  sharp-pointed  body,  consisting 
of  woodv  tissue  covered  with  cellular 
tissue.  A  hardened  leaf-stalk,  stipule, 
abortive  brancli,  or  any  other  process 
into  the  comiwsitioa  of  which  woody 
tissue  enters. 

Spinescens,  Sjnnosus,  Spini;/er.  —  Covered 
with  spines. 

Spines  of  the  leaves. — Arc  the  hardened  ex- 
tremities of  lobes;  or  in  some  cases  super- 
ficial spiny  elevations. 

Spinosod€)ilafus. — Having  teeth  tipped  with 
spines  (EB.  119  a). 

Spinuloso-ciliatus. — Ciliated  with  fine  spines. 

Spithama,ia.A].Spitham<BUs). — Seven  inches, 
or  the  space  between  the  thumb  and  the 
fore-finger  separated  as  widely  as  possible. 

Splendens. — The  same  as  polished,  but  hav- 
ing the  lustre  a  little  broken  from  slight 
irregularity  of  surface. 

Sjwdo. — In  Greek  compounds  =  ash-grey. 

J  Spongiola  pistillaris. — The  stigma. 

Spongiola  seminalis.  —  A  wart-like  excres- 
cence found  on  some  seeds,  (ccclxxxiv.) 


CCCLXXXIV. 

Spongiole,  Spongelet. — The  young  tender  ex- 
tremity of  a  root,  by  which  fluid  food  is 
absorbed  from  the  earth. 

Spongy. — Having  the  texture  of  a  sponge, 
that  is  to  say,  very  cellular,  with  the 
cellules  filled  with  air  ;  as  the  coats  of 
many  seeds. 


XSponsaliaplantarim. — The  period  at  which 

a  flower  is  fertilized. 
Spora,  Sporidium,  Spomlum,  Sporangiolum, 

Sporidiolum.  —  The  spores   of  certain 

Fungals. 

Sporangium. — See  Spore-case.  Whatever 
contains  spores.  X  Sometimes  applied  to 
the  volva  among  Fungals.  Levcill^  de- 
fines it  to  be  among  Fungals  a  globular 
or  long  cell  containing  spores. 

X  Sporanyidium.  —  The  columella  of  Urn- 
mosses,  (cvii.)  The  spore-case  of  cer- 
tain Fungals. 

Sporangiolum. — A  case  containing  sporidia. 

Sporariyiophomm. — The  axis  or  columella 
on  which  are  borne  the  spore-cases  of 
some  Ferns  (VK.  58). 

Spore. — See  Sporules. 

Spore-case.  —  The  immediate  covering  of 
spores.  {cccLvxxri.) 


CCCLXXX\  . 


Sporidiola. — The  spores  or  sporules  of  Thal- 
logens  and  Acrogcns. 

Sporidium.  —  The  sac  which  contains  the 
granular  masses  of  Zygnema :  a  mem- 
branous case  containing  spondiola,  or 
sporules,  and  inclosed  in  an  ascus. 
{ccclxxxvi.) 


CCCLXXXVI. 
According  to  Fries,  gi-anules  that  resem- 
ble spores,  but  are  of  a  doubtful  nature. 
Sporocarpium. — The  involucre  of  Pepper- 
worts.  The  spore- cases  of  Lycopods. 
Any  spore-case.  %  The  shield  of  a 
Lichen. 

+  Sporidochium. — The  receptacle  or  even  the 
stipe  of  certain  Fungals. 

Sporocladium.—K  branch  on  which  the  re- 
productive bodies  of  some  Algals  arc 
found. 

Sporocysta.—l\\Q  spore-case  of  Algals. 


SPO— STI. 


Sporodeitnis. — The  skin  of  a  spore. 
Sporophyllum. — A  leaf-like  division  of  the 

thallus  of  an  Algal  bearing  fruit.  See 

Carpoclonium. 
X  Sporotamium.  —  The  cellular  layer  that  is 

immediately  underneath  the  disk  of  the 

shield  of  a  Lichen. 
Spoj^les,  Spores. — The  seed-like  reproductive 

bodies  of  Thallogens  and  Acrogens. 
Spreading. — Having  a  gradually  outward  di- 
rection ;  as  petals  from  the  ovarium. 
Spur. — A  hollow  terete  extension  of  some 

part  of  the  flower.    See  Calcar. 
Squama.  —  A    scale-like    rudimentary  le.af, 

such  as  coats  and  guards  the  leaf-bud. 
Squamatus. — Covered  with  small  scale-like 

leaves. 

Squaviatio. — A  disease,  consisting  in  a  pre- 
ternatural formation  of  rosettes  of  scale- 
sha])cd  leaves ;  such  as  occasionally 
appears  on  the  Rose-willow. 

Squamclla. — A  scale-like  membranous  bract, 
such  as  is  found  very  commonly  on  the 
receptacle  of  Composites. 

SquavudcB, — The  h  j'pogynous  scales  of  Grasses. 

Squcunose. — Scale-like. 

SquaiTose. — Covered  with  bodies  which  spread 
at  right  angles,  or  at  a  greater  angle,  from 
the  surface  which  bears  them ;  or  being 
so  arranged,  (ccclxxxvii.) 


CCCLXXXVII. 


Squarroso-dentatus. — Having  teeth  which  do 
not  lie  in  the  plane  of  the  leaf,  but  form 
an  angle  with  it  (EB.  119,  f). 

Squarroso-laciniatus. — Lacerated  in  a  squar- 
rose  way. 

Squarroso-pinnatipartitus.  —  Deeply  pinna- 

tifid  with  sqnarrose  divisions,  as  the  leaf 

of  Achillea  Millefolium. 
Squarroso-pinnatisectus. — Pinnatifid,  with  the 

segments  so  straggling  as  to  appear  on 

different  planes. 
Stachys. — In  Greek  compounds  =  a  spike. 
Stalklets.  —  Secondary    petioles;   petiolules  ; 

the  stalks  of  leaflets. 
Stamen. — That  organ  of  the  flower  to  which  j 

the  pollen  belongs  (EB.  163).  \ 
Stamen,  stcnle.  —  A  body  belonging  to  the 

series  of  the  stamens,  but  without  pollen. 

(ccclxxxviii.) 


CCCLXXXVIII. 


Stamineal. — Consisting  of  stamens. 
Staminidia. — The  so-called  anthers  of  Cryp- 

togamic  plants.    See  Anthcridia. 
Staminigerus. — Beari ng  s tamen s. 
X  Staininodium. —  A  rudimentary  stamen,  or 

what  appears  to  be  so. 
Standard. — The  fifth  petal  of  a  papilionaceous 

flower. 

Starry.— Arranged  in  rays  like  the  points  of 

a  star.    See  Stellate. 
Stellate,    J  Stclliformis,    J  StelMatus  

Having  a  number  of  narrow  divisions 

placed  round  the  stem  like  the  rays  of  a 

star. 

Stellaio-pilosus. — Having  hairs  formed  in  a 
stellate  manner,  (crclxxxix.) 


CCCLXXXIX. 

Stem. — That  part  of  a  plant  which  bears  or 
has  borne  leaves  or  their  rudiments  ;  the 
ascending  axis  of  growth.  It  is  either 
subterranean,  or  exposed  to  the  air  and 
light.  _ 

Stem-clasping. — When  the  base  of  a  leaf 
surrounds  a  stem.    See  Amplexicaul. 

Stemless.  —  Having  no  visible  or  obvious 
stem. 

J  Stephanoum. — An  inferior  ach«!nium  like 

that  of  Composites. 
J  Sterigmata  The  elevated  lines  or  plates 

upon  stems  produced  by  the  bases  of 

decurrent  leaves.  (^CCCXC.) 


cccxc. 


t  Sterigmum. — An  indchiscent  superior  many- 
celled  dry  fruit,  such  as  that  of  Tro- 
pacolum. 

Sterilitas. — Incapable  of  producing  seeds. 
Stichidium. — See  Carpodonium. 


STI— STR. 
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Stichiis. — In  Greek  compounds  =  a  row  of 
anything. 

Stigma. — That  surface  of  a  style,  usually  at 
its  extremity,  to  which  the  pollen  adheres 
when  it  fertilizes  the  ovules. 

Stigmata.  —  The  points  of  the  basidia  of 
Fun  gals. 

Stigmatoideiis. — Having  the  appearance  of  a 
stigma. 

J  Stigmatophoj'us. — That  part  of  the  style  of 
Composites  which  bears  the  stigmata. 

t  Sligmatostemon. —  A  body  fonncd  by  the 
union  of  anthers  to  the  stigma.  DC. 

Stimuli,  (adj.  Stimulans). — Stings;  sharp  stiff 
hairs,  containing  an  acrid  fluid  which  pro- 
duces pain  when  it  pierces  the  skin  (EB. 
73  b). 

J  Stimulosivs. — Covered  with  stings. 
Stipels. — Secondary  stipules,  such  as  are  found 

at  the  base  of  the  leaflets  of  compoimd 

leaves. 

Stipes. — The  petiole  of  the  leaves  of  Ferns. 
The  stem  which  carries  the  pileus  of  such 
Fungals  as  Agarics.  J  A  small  flower- 
stalk.    The  trunk  of  the  Ferns. 

J  Stipifei'ns. — Bearing  small  flower-stalks,  as 
the  receptacle  of  some  Composites. 

J  Stipifoiinis. — Having  the  appearance  of  the 
trunk  of  an  Endogenous  tree  ;  as  the 
Papaw  and  other  simple  stemmed 
Exogens. 

Slipitate.  —  Elevated  on  a  stalk  which  is 
neither  a  petiole  nor  a  peduncle;  as,  for 
example,  some  kinds  of  carpels. 

Stipularis. — Of  or  belonging  to,  or  standing 
in  the  place  of  stipules. 

Stipules. — Processes  of  various  kinds  arising 
from  the  base  of  a  leaf,  and  usually  from 
its  sides.  See  Ochrea,  Reticulum,  Lignea, 
&c. 

+  Stirpalis. — Growing  upon  a  stem. 

Stirps. — A  race.    A  peraianent  variety  :  as 

the  Red  Cabbage. 
Stole,  Stolo. — A  sucker  which  at  first  appears 

at  the  surface  of  the  earth,  and  then  turns 

downwards,  piercing  the  soil  or  rooting 

into  it.  {cccxci.) 


Stomate,  Stomatium. — An  organic  aperture  in 
the  skin  of  a  plant,  by  means  of  which 
respiration  is  maintained,  to  provide  for 
which,  it  is  always  placed  over  a  cavity  in 
the  parenchyma,  beneath  it.    (cccxcii  a.) 


CCCXCI. 

Stoma. — The  ostiolum  of  certain  Fungals. 


CCCXCII. 

Stomatiferus. — Bearing  stomates,  (cccxciii.) 


CCCXCIII. 


:  Stomium. — An  opening  provided  on  the  side 
of  the  spore-cases  of  Ferns,  through  which 
dehiscence  takes  place,    {cccxciv  a.) 


CCCXCIV. 

Stone. — A  hard  body  found  in  certain  fruits, 
and  produced  by  the  ossification  of  the 
endocarp  or  lining  of  the  fruit. 

Stool. — A  stemless  mother-plant  used  for  pro- 
pagation by  annually  bending  its  branches 
or  "  layers"  into  the  soil. 

J  Stragulum. — The  palca;  of  Grasses. 

Strangulated. — Contracted  and  expanded  in 
an  irregular  manner. 

Stramineus. —  Straw-coloured.  Dull  yellow 
mixed  with  white. 

Strap-shaped. — See  Ligulatus. 

Stratum. — A  layer  of  tissue.  Str.  cellulo- 
sum  is  a  cellular  layer  forming  the  exte- 
rior of  bark,  immediately  below  the  epi- 
deiTnis.  Str.  corticale  is  any  layer  be- 
longing to  bark ;  and  Str.  ligneum  is 
ojif  of  the  woody  layers  in  the  stem  of 
Exogens.  Str.  sporidiifcnm,  the 
flesh,  Sir.  sporophorum,  the  hymenium 
of  certain  Fungals. 

Straw. — The  above-ground  stem  of  Gra  ses. 
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StrUe,  (adj.  S<na<i«).— Streaks.  Any  sort  of 
longitudinal  lines,  whether  aiising  from 
veins,  or  fine  streaks  of  colour,  or  long 
channellings. 

Strictm. — Very  upright,  or  very  straight. 

Strigose.  —  Covered  with  stricjcB  ;  i.e.  sharp 
close-pressed  rigid  hairs.  Linna;us  con- 
siders this  word  synonymous  with  hispid. 

SlnpecL—Unrkci  with  longitudinal  stripes  of 
colour. 

Sirobilaccus,  Strohiliformis.  —  Having  the 
appearance  of  a  strobilus. 

Strobilus. — A  Fir-cone.  An  imbricated  scaly 
inflorescence ;  a  collection  of  hard  scales, 
representing  distinct  flowers,  arranged 
spirally,  but  closely  imbricated,  {cccxcv.) 


CCCXCV. 

%  Any  fruit  which  resembles  a  Fir-cone. 
Stroma. — A  mass  in  which  perithecia  are  im- 
bedded, (cccxcvi.) 


Stromhm-shaped,  Stromhuliformis.— Twist- 
ed in  a  long  s])ire,  so  as  to  resemble  the 
convolutions  of  the  shell  called  a  Strom- 
bus  ;  as  the  pod  of  Acacia  strombulifera, 
or  Medicago  polyraorpha.  {cccxcvii.) 


CCCXCVI. 

Also  applied  to  the  mycelium  of  Fungals. 

Strophes. — The  spirals  formed  in  the  develop- 
ment of  leaves.  Naumann. 

Strophiole. — A  tubercle  found  surrounding 
the  hilum  of  some  kinds  of  seeds. 

Strumiformis. — Having  the  appearance  of  a 
struma. 

Strumulosus. — Furnished  with  a  small  stnima. 
Stupa,  (adj.  Stuppeus,  Stuposus). — Tow. 

A  tuft  of  lonj  liairs. 
J  Stylatus. — Having  a  persistent  style. 


CCCXCVII. 

Struma. — A  cushion-like  swelling.  A  goitre. 
A  protuberance  at  the  base  of  the  spore- 
cases  of  some  Urn-mosses,  (cccxcviii.) 


CCCXCVIII. 

Style. — The  narrowed  upper  end  of  a  carpel- 
lary  leaf ;  the  part  which  bears  the  stigma 
(EB.  175  b;  SB.  60,  65,  &c.) 

Stijlinus. — Of  or  belonging  to  the  style. 

J  Styliscus. — The  channel  which  passes  from 
the  stigma,  through  the  style  into  the 
ovary. 

Stylopodium. — The  double  fleshy  disk  from 
which  the  styles  of  Umbellifcrs  arise. 

X  StylosUmon. — An  cpigynous  stamen. 

X  Stylus. — The  ostiolum  of  certain  Fungals. 

Stylotegium. —  The  coronal  or  orbicular  mass 
wliich  forms  part  of  the  androcceum  of 
such  Asclepiads  as  Stapclia  (EB.  161  a). 

X  Slypticiis. — Astringent. 

Sub. — In  composition,  usually  signifies  some- 
what, as  sub-rotund,  somewhat  round  ; 
also  nearly,  as  sub-in sipidus,  nearly  in- 
sipid. 

J  Subbifido-rumpens.  —  Bureting  into  some- 
what two  divisions. 

Suber,  (adj.  Suberosus). —  Cork.  The  epi- 
phloeura  of  bark,  when  it  acquires  an 
clastic  soft  texture,  and  is  preternaturally 
enlarged. 

Submersus,  %  Submersibilis. — Buried  beneath 
water. 

Subramealis. — Growing  on  a  branch  below  a 
leaf. 

Subramosus. — Having  a  slight  tendency  to 
branch. 

Subroseus. — Having  something  of  a  Rose- 
colour. 
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SuhulL — Tlie    aciculse    or   sharp  processes 

formed  by  some  Fungals. 
Subulatus,XSu'bu,lifwinis. — Awl-shaped.  Li- 
near, very  narrow,  tapering  to  a  very  fine 

point  from  a  broadish  base. 
SviCcis^is. — Abruptly  broken  off,  or  appearing 

to  be  so. 
Succosus. — Full  of  juice. 
Succubus. — A  term  applied  to  the  stipules  of 

Scale-mosses. 
Succulent. — Very  cellular  and  juicy,  as  the 

stems  of  Stapelias. 
Sucker. — A  shoot  thrown  up  by  a  plant  from 

beneath  the  surface  of  the  ground,  as  is 

common  with  Roses,  &c. 
Smlorificus. — Having  the  power  of  causing 

perspiration. 
Suffrutex. —  An  undershrub.     A  shrub  of 

small  size,  and  herbaceous  at  the  ends  of 

the  shoots,  though  woody  at  their  base. 
XSuffultus. — The  plate  or  disk  forming  the 

axis  of  a  bulb  gives  rise,  when  much 

lengthened,  to  the  term  Bulbus  suffultus. 

—Endl. 

Svlcato-rimosus. — Furrowed  and  cracked  like 
the  cotyledons  of  a  Spanish  chestnut. 

Sulcatus. — Furrowed. 

Sulci. — The  lamella;  of  certain  Fungals. 

Sulphur-coloured,  Sulphureus.  —  A  pale 
bright  yellow,  with  a  mixture  of  white. 

Superficiarius. — Found  at  the  surface. 

Superficies  corporis,  placentai-is. — The  hy- 
menium  of  certain  Fungals. 

Superior.  —  Growing  above  anything.  A 
calyx  is  Jialf-superior  when  it  appears  to 
grow  from  above  the  base  of  an  ovary  ; 
and  absolutely  superior  when  it  appears 
to  grow  from  the  top  of  the  ovary.  On 
the  contrary,  the  ovary  is  superior  when 
it  grows  above  the  origin  of  the  calyx. 
(SB.  45). 

Superposed,  Superpositm. — Stationed  above 
anything  ;  placed  one  above  another,  as 
ovules  in  an  ovary. 

Supervolute. — When  one  edge  is  rolled  in- 
wards, and  is  enveloped  by  the  opposite 
edge  also  rolled  inwards,  as  the  leaves  of 
an  Apricot  tree,  {cccxcix.) 


CCCXCIX. 


Supervolutive. — ^\n  aestivation  in  which  leaves 
are  supervolute. 

Supra. — Above  or  upon  anything. 

Supra-axillary. — Growing  above  an  axil, 

Supradecompound. — Divided  into  a  multi- 
tude of  pieces.  So  much  divided  that 
the  number  and  mode  of  division  cannot 
be  precisely  ascertained  ;  as  the  leaves  of 
the  Carrot,  Fennel,  &c. 

Suprafoliaceus. — Growing  above  a  leaf. 


Suprafoli^is. — Growing  upon  a  leaf. 
Surculm.  —  See  Sucker.     Also  the  young 

prostrate  stem  of  a  Moss. 
Sursum. — Upwards ;  as  Sursum  hamtdosus 

=bordered  with  hooks  directed  upwards; 

i.e.  towards  the  point  of  the  leaf,  (cccc.) 


CXXX3. 


Suspended. — Hanc;inQr  up  by  the  side ;  as  many 
seeds  (VK.  19G,"3). 

SuspcTisor. — A  cellular  cord  by  which  the 
embryo  of  some  seeds  is  suspended  from 
the  foramen  (EB.  198). 

Sutural. — Of  or  belonging  to  the  suture  or 
line  of  junction  of  two  different  parts. 
e.g.  Sutural  dehiscence  is  the  act  of 
splitting  along  the  line  of  junction  of 
two  valves. 

Sword-shaped. — See  Ensiformis. 

X  Sychnocarpous. — Having  the  power  of  pro- 
ducing fruit  many  times  without  perish- 
ing, as  is  the  case  with  all  trees  and 
herbaceous  plants. 

X  Syconus,  XSyconium. — Such  fruits  as  that 
of  the  Fig,  consisting  of  a  fleshy  recep- 
tacle loaded  with  flowers,  each  producing 
its  own  proper  seed-vessel,  (cccd.) 


CCCCI. 


Sylrestris,  Sylvaticus. — Growing  in  woods. 

Sylvula. — A  plantation. 

Symmetry. — That  kind  of  amngement  in 
which  the  number  of  parts  of  one  scries 
corresponds  with  that  of  the  other  series; 
as,  for  example,  when  a  flower  with  five 
sepals  has  five  petals,  and  five,  or  ten,  or 
fifteen  stamens. 

X  Sympctalicus. — A  growing  of  the  stamens 
to  the  petals,  so  as  to  produce  the  appear- 
ance of  a  monopctalous  corolla ;  as  in  the 
Mallow. 

X  Symphyanthei-us. — The  same  as  Syvr/e- 
nesious. 

X  Symphyostemon. — Tlie  union  of  stamens  by 
their  filaments.    See  MonadelphourS. 
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Symphysis. — A  growing  together. 

J  Symphytogyni. — Flowers  in  which  the 
ovary  is  inferior. 

+  Symplocium. — The  spore-case  of  a  Fern. 

Syn. — In  Greek  compounds  =  union,  adhe- 
sion, or  growing  together. 

X  Synantkericu7n. — The  giowing  together  of 
anthers,  as  in  Composites.  See  Synge- 
Tiesious. 

X  SynaiUherus. — A  flower  whose  anthers  are 

growTi  together. 
Syncarpous. — Having  a  fruit  whose  carpels 

are  consolidated. 
J  Syncarpium. — A  fruit  consisting  of  many 

carpels  consolidated  and  adhering  to  a 

central  receptacle  or  growing  point,  as  in 

Magnolia. 

X  Synedrus,  —  Growing  on  the  angle  of  a 
stem. 

X  Synema. — That  part  of  the  column  of  an 
Orchid  which  represents  the  filament  of 
the  stamens. 

Syngenesiom, — Ha\'ing  the  anthers  united  at 
their  edges,  so  as  to  form  a  tube,  (ccccii.) 
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X  Synochorion. — The  same  kind  of  fruit  as 
the  Carcerulus. 

Synonymes. — Names  which  have  the  same 
meaning ;  a  Synonyme  is  what  lawyers 
call  an  alias. 

X  Synorhizus.  —  Having  a  radicle  whose 
point  is  united  to  the  albumen. 

X  Synzygia. — The  point  of  junction  of  oppo- 
site cotyledons. 


X  Tahacinus.  —  Tobacco-coloured.  A  pale 
brown,  like  common  Kanaster. 

Tubes — A  wasting.  A  disease  which  con- 
sists in  a  gi-adual  decay  of  the  power  of 
growth. 

Tabula. — The  pileus  of  certain  Fungals. 

X  Tabulatus. — Consisting  of  layer  upon  layer. 

X  TcBnianus. — Long,  cylindrical,  contracted 

in  various  places,  in  the   manner  of  the 

tapewonn. 

Tail-pointed. — Excessively  acuminated,  so 
that  the  point  is  long  and  weak.  See 
CaudaUis. 

X  TalarcE. — The  wings  of  a  papilionaceous  co- 
rolla. 

Talea. — A  cutting.  A  small  branch  em- 
ployed to  propagate  a  plant. 


Taper. — The  opposite  of  angular  :  usually 
employed  in  conti-adistinction  to  that 
term,  when  speaking  of  long  bodies.  Sc« 
Terete. 

Tapering. — Gradually  diminishing  in  dia- 
meter. 

Taper-pointed. — Terminating  very  gradually 
in  a  point,  as  the  leaf  of  Salix  alba.  See 
Acuminate. 

Tapewwm-shapied. — See  Tcenianus. 

Tap-rooted. — Having  a  large  simple  conical 
root,  which  forms  a  centre,  round  which 
the  divisions  are  an'angcd  (EB.  75  c). 

Tartareous. — Having  a  rough  crumbling  sur- 
face, like  the  thallus  of  some  Lichens. 

Tawny. — See  Fulvus. 

Taxology,  Taxonomy. — Tliat  part  of  Botany 

which  relates  to  the  laws  of  classification. 
X  Tear-shaped. — See  Lachrymcefoiynis. 
Teeth. — Any  kind  of  small  divisions. 
+  Tegmcn. — The  glumes  of  Grasses.  The 

inner  skin  which  covers  the  seed. 
X  Tegmenta. — The  scales  of  a  leaf-bud ;  they 

are /oZiocea  when  modifications  of  leaves; 

fulcracea  of  stipules  and  petioles ;  petio- 

lacea  of  petioles  only :   stipulacea,  of 

stipules  only. 
Tela. — The  elementary  tissue. 
Tendril. — A  twisting  thread-like  process  by 

which    one    plant    clings    to  another. 

(cccciii.) 
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Tevuis.— Thin. 

X  Tepalum. — The  pieces  of  a  perianth,  being 
of  an  ambiguous  nature,  between  calyx 
and  corolla. 

Tephro. — In  Greek  compounds  =  ash-grey. 

X  Teratology. — The  same  as  Morphology. 

Tercine. — A  supposed  third  integument  of  an 
ovule,  but  in  reality  a  layer  of  the 
primine  or  secondine,  or  the  secondino 
iteelf. 


TER— TIIA. 


xc'in 


Teredo. — Any  disease  in  plants  produced  by 
the  boi'ing  of  insects. 

Teres,  Terete. — Tapering;  free  from  angles; 
cylindrical  or  nearly  so. 

Tergeminute. — When  each  of  two  secondary 
petioles  bears  towards  its  summit  one 
pair  of  leaflets,  and  the  common  petiole 
bears  a  third  pair  at  the  origin  of  the  two 
secondary  petioles  ;  as  in  Mimosa  terge- 
mina.  Mirb. 

X  lefrgispermm. — Bearing  the  seed-cases  on 
the  back  of  leaves ;  as  in  doi'siferous 
Ferns. 

Ternmml. — Proceeding  from  the  end. 

Teiminus  A  term;  a  technical  word. 

Terminology. — That  part  of  Botany  which 

teaches  the  meaning  of  technical  terms. 
Ternus,  Temate. — When  three  things  are  in 

opposition    round  a  common  axis.  A 

whorl  of  three,  {cccciv.) 
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Temato-pinnatus.  —  When  the  secondary 
petioles,  on  the  sides  of  which  the  leaflets 
are  attached,  proceed  in  threes  from  the 
summit  of  a  common  petiole. 

X  Terraneus. —  Growing  on  dry  land. 

Tesselated. — When  colour  is  arranged  in 
small  squares,  so  as  to  have  some  resem- 
blance to  a  tesselated  pavement. 

J  Tessularis. — When  the  three  dimensions  of 
a  body,  thickness,  breadth,  and  length, 
are  equal. 

Tesfa. — The  skin  of  a  seed. 

Testaceous. — Brownish  yellow,  like  that  of 
unglazed  earthenware. 

X  Testicular,  Testicu/ate. — Having  the  figure 
of  two  oblong  bodies ;  as  the  roots  of 
Orchis  mascula.  {ccccv.) 


X  Testiculus,  Testis. — The  anther. 

Teter. — Having  a  very  bad  smell. 

Tetra. — In  Greek  compounds  =  four;  as  tetra- 
phyllus,  four-leaved  ;  tetrapterus,  four- 
winged  ;  tetrapyrenus,  four-stoned,  &c. 

X  Tetracama/rus. — A  fruit  consisting  of  four 
indehiscent  one-seeded  carpels. 

X  Tetrach(B7iivm. — A  fruit  formed  by  the  ad- 
hesion of  four  achaenia. 

Tetrachocarpium. — The  quadruple  cluster  of 
spores  found  in  some  Algals.  (^ccccvi.) 
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Tetracoccm, — Having   four  cells  elastically 

dehiscing  and  separating. 
X  Tetradymous. — Having  four  cells  or  cases. 

(ccccvii.) 
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Tetradynamous.— Having  six  stamens,  of 
which  two  are  longer  than  the  four 
others,  which  stand  in  pairs  on  opposite 
sides  of  an  ovary ;  as  in  Crucifers. 
(^ccccviii.) 
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Tefragonus. — Having  four  corners. 
Tetraqueter. — Having  four  very  sharp  and 

almost  winged  corners. 
Tetrastichus. — Having  a  four-cornered  spike. 
X  Thalamicus.  —  Of  or   belonging   to  the 

thalamus. 

Thalamiflorus. — Having  the  stamens  arising 
immediately  from  the  thalamus(SB.  88,1 ). 

Thalamium. — A  hollow  case  containing  spores 
in  Algals.  Also  the  disk  or  lamina 
prolifera  of  Lichens,  and  a  form  of  the 
hymenium  in  Fungals. 

Thalamus. — The  receptacle  of  a  flower ;  the 
part  on  which  the  carjjels  arc  placed. 
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+  Tlialassicus. — Sea-green. 
Tkallodcs. — Of  or  belonging  to,  or  proceed- 
ing from  a  thalliis. 
Tkallws. — A  fusion  of  root,  stem,  and  leaves 

into  one  general  mass  (VK.  29). 
X  Tkamnium. — The  branched  bush-like  thal- 

lus  of  Lichens. 
Tiieca. — A  spore-case.    A  shell,  tube,  sac  or 

case  of  any  kind  containing  spores.    J  A 

cell  of  any  sort. 
J  Thccaphore. — The  stalk  of  an  ovary. 
X  Thecidium. — One  of  the  forgotten  names  of 

the  fi'uit  called  an  Achaenium. 
Three-edged. — Having  three  acute  angles  with 

concave  faces  ;  as  the  stems  of  many 

plants. 

Thnce  digitato-finnate. — See  Temato-pin- 
natus. 

Tliroat. — The  orifice  of  a  monopetalous  flower. 
Thyrse. — A  panicle,  whose  principal  diameter 

is  in  the  middle  between  the  base  and 

apex. 

Tkyrsula. — The  little  cyme  which  is  borne 
by  the  greater  part  of  Labiates  in  the 
axil  of  their  leaves. 

X  Tigellatus. — Having  a  short  stalk ;  as  the 
plumule  of  the  bean. 

X  Tigellula. — A  short  stalk  or  filament  ob- 
served in  the  TrufBe. 

Tissue. — The  texture  or  material  out  of  which 
the  elementary  organs  of  plants  are  con- 
structed. 

Tomentose. — Covered  with  dense,  rather 
rigid,  short  hairs,  so  as  to  be  sensibly  per- 
ceptible to  the  touch. 

Tomentum. — The  down  which  produces  the 
tomentose  character.  X  Also  applied  to 
mycelium. 

Tongue-sha'ped. — Long,  fleshy,  plano-convex, 
obtuse  ;  as  the  leaves  of  some  Aloes. 

Toothed. — See  Dentate.  Having  any  kind 
of  small  divisions. 

2  op-shaped. — Inversely  conical,  with  a  con- 
traction towards  the. point ;  as  the  fruit 
of  some  Roses. 

Torfaceus. — Growing  in  bogs  or  mosses. 

Torosfus,  ulosus. — A  cylindrical  body,  swollen 
out  here  and  there,  (ccccix.) 
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Torsivus. — Twisted  spirally.  The  same  as 
contorted,  except  that  there  is  no  obli- 
quity in  the  form  or  insertion  of  the 
pieces  ;  as  in  the  petals  of  Oxalis. 

Tortilis. — Susceptible  of  twisting. 

Tortuous.  —  Having  an  in'egular,  bending, 
and  turning  direction. 


Torus. — See  Tlialamus. 
Trabecula,  (a.AyTrabeculatus.)—K  cross-bar ; 
as  in  the  teeth  of  many  Mosses,  (ccccx.) 
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Trachea,  Trachenchyma.  —  Spiral  vessels. 
Air-tubes,  containing  a  spiral  thread  of 
considerable  toughness  and  elasticity. 

Trama. — The  flesh  of  certain  Fungals. 

Transversus. — Broader  than  long. 

Trapezifo7-m,  Trapezoid. — Having  four  sides, 
those  which  are  opposite  not  being  pa- 
rallel ;  scarcely  different  from  rhomboid. 
(cccccci.) 


CCCCXI. 


Tree. — Any  woody  plant  of  perennial  dura- 
tion which  rises  from  the  ground  witli  a 
trunk. 

Tree-like.  —  Resembling  a  tree,   but  very 

small.    See  Dendroides. 
Tri. — In  compound  words  =  three ;  as  tri- 

costatus,  having  three  ribs ;  tncomis, 

having  three  horns. 
Triadelphous. — Having  the  stamens  collected 

into  three  parcels. 
X  Trial'tnium. — That  kind  of  fruit  called  a 

Cremocarp,  in  which  the  number  of  car- 
pels is  three. 
Triangulato-cuncatus. — Between  triangular 

and  wedge-shaped,  (ccccxii.) 
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X  Tricama'i'us.  —  A  fruit  consisting  of  three 
distinct  follicles,  as  in  Aconite. 
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Tnca. — A  button-like  ehield  belonging  to  the 
genus  Gyrophoi-a.  (ccccxiii.) 


CCCCXIII. 

i  Th'icephalus. — Three-headed ;  having  three 
crowns,  or  vertical  points  or  tubercles  ; 
like  many  fruits  composed  of  three  car- 
pels, originally  separate  at  the  point. 

Tnchidium. — A  hair  which  bears  the  spores 
of  such  Fungals  as  Geastrum. 

Trichoma.  —  The  filamentous  thallus  of 
Algals,  as  Conferva. 

Tt'icJiopkorum. — The  stipe  of  certain  Fungals. 

Trichos. — In  Greek  compounds  =  hair-like, 
or  hairy. 

SVichotomus. — Having  the  divisions  always 
in  threes. 

Ti'icoccus. — A  fruit,  consisting  of  three  cocci, 
or  elastically  dihiscing  shells,  (ccccxiv.) 
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Tricolor. — Consisting  of  three  colours. 
Tridigitato-pinnatus.  —  See  Tmiato-pinna- 
tus. 

TridentattiS,  Trident-pointed.  —  Wl\en  the 
point  is  truncated,  and  has  tiiree  indenta- 
tions, (cccxv.) 


ccccxv. 


Tridwus. — Lasting  for  three  days. 

Trieder. — Having  three  sides. 

Triennis. — Lasting  for  three  years. 

Trifariam. — In  three  rows. 

THfidus. — Split  half-way  into  three  parts. 

Trifoliolate,  Trifolius. — Bearing  three  leaf- 
lets from  the  same  point ;  as  Clover. 

X  Triformis. — Bearing  flowers  of  three  dif- 
ferent kinds ;  as  the  receptacle  of  some 
Composites. 

X  Trifurcatus. — Having  a  fork  with  three 
tines,  as  some  hairs. 

X  Triglans. — Containing  three  nuts  (glands) 
within  an  involucre,  as  the  Spanish  Chest- 
nut. 


Trigonus. — Having  three  angles  and  three 
plane  faces,  as  the  stem  of  Carex  acuta. 

Trihilatus. —  Having  three  apertures,  as  some 
sorts  of  pollen  gi'ains. 

Trijugm. — When  the  petiole  of  a  pinu:itcd 
leaf  beara  three  pairs  of  leaflets. 

Trilateralis. — A  prism  of  three  sides. 

Trilohus. — Three-lobed,  as  in  the  leaf  of 
Anemone  Hepatica. 

Trimestris. — Existing  for  three  months. 

X  Trimus. — Lasting  for  three  -years. 

Trina'vis. — Having  three  ribs  all  proceeding 
from  the  base. 

Tnnodal. — Having  three  nodes  only. 

Trioicus. — Having  mule  flowers  on  one  in- 
dividual, female  on  another,  and  herma- 
phrodite on  a  third.    Its  sign  is  $  0  ^  . 

Trioperculattts. — Having  three  lids. 

Tripaleolatus. — Consisting  of  three  palcje,  as 
the  flower  of  a  Bamboo. 

Triparted. — Parted  to  the  base  in  three  divi- 
sions. 

Tripetaloid. — Consisting  of  six  parts,  of  which 
three  resemble  petals,  and  three  are 
green  and  small. 

Triphyllus. — Having  its  leaves  in  a  whorl  of 
three,  or  having  only  three  leaves. 

Tripinnate,  Tnplicato-pinnatus. — When  tlie 
leaflets  of  a  bipinnate  leaf  become  them- 
selves pinnate  (EB.  120  b). 

Triple-ribbed,  Tnple-nerved. — When  of  three 
ribs  the  two  lateral  ones  emerge  from 
the  middle  one  a  little  above  its  base. 
{ccccxvi.) 
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X  Trvplici. — Thrice  repeated. 

X  Tripliformia  folia. — Leaves  resembling  the 
triple-ribbed  form. 

Triplimervis, — See  Triple-ribbed. 

Tnplo. — Thrice. 

Tripterus. — Three-winged. 

Triqueter. — Three-edged,  or  cornered. 

X  Triserialis. — In  three  rows.  Instead  of 
this  word,  fariam  is  generally  added  to 
the  end  of  a  Latin  numeral ;  thus,  tri- 
fariam, in  three  rows. 

Trisfichoris. — In  three  rows. 

T^istis. — Dull-coloured. 

Triternate. — When  a  common  petiole  divides 
into  three  secondary  petioles,  which  are 
each  subdivided  into  three  tertiary  pe- 
tioles, each  bearing  three  leaflets. 

Trocklearis. — Sec  Pulley-shaped. 

X  Trophopollen. — The  partition  of  the  cell  of 
an  anther  or  its  remains. 
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t  TVophospermium. — The  placenta. 

Tropis. — In  Greek  compounds  =  the  keel  of  a 
papilionaceous  flower,  or  any  part  resem- 
bling it. 

Tinimpet-shaped. — Hollow,  and  dilated  at  one 
extremity,  like  the  end  of  a  trumpet ;  as 
the  corolla  of  Caprifolium  sempervirens. 

Truncate. — Terminating  very  abruptly,  as  if 
a  piece  had  been  cut  off;  as  the  leaf  of 
the  Tulip  tree  (EB.  118  c). 

Tinmcus. — Tire  bole  or  principal  stem  of  a 
tree. 

Ij:  Tryma. — An  inferior  drupe,  with  a  two- 
valved  separable  flesh  ;  as  the  Walnut. 

Tubafijrmis,  Tuhatus. — See  Tmmpet-shaped. 

Tube. — The  part  of  a  monoscpalous  calyx,  or 
monopetalous  corolla,  formed  by  the 
union  of  the  edges  of  the  sepals  or  petals. 
Also  applied  to  adhesions  of  stamens. 

Tuber. — A  roundish  under-ground  succulent 
stem,  covered  ■with  buds,  from  which 
new  plants  or  tubers  are  produced  ;  as 
the  Potato.  A  receptacle  of  vegetable  food. 

Tuber clcd. — Covered  with  little  excrescences 
or  warts,  {ccccxvii.) 
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Tubercuic. — Simple  roots  which  acquire  a 
succulent  condition,  become  reservoirs 
of  vegetable  food,  and  serve  for  propaga- 
tion, in  consequence  of  being  terminated 
by  a  bud.   A  little  tuber,  (cocxviii.) 


CCCCXVIII. 


Tuberculum. — A  w-art-like  shield,  such  as  is 
found  ill  the  genus  Verrucaria.  (ccccxix.) 


CCCCXIX. 


X  Any  kind  of  small  wart-like  ex- 
crescence. 

Tubi,  Tubxdi. — The  pores  of  certain  Fungals. 

{ccccxx.) 
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Also  ringed  tubes  found  in  the  globule  of 
aChara  (VK.  13,  4). 

Tubular,  Tubulosus,  vlatw,  atus.  —  Ap- 
proaching a  cjlindrical  figure,  and  hollow. 

J  Tmiica,  (adj.  Twnicatus). — The  skin  of  a 
seed.  Any  loose  membranous  skin  not 
formed  from  epidermis. 

Tu/nica. — The  peridium  of  certain  Fungals. 

Turbinate. — See  Top-shaped. 

Turio. — A  scaly  sucker,  which  afterwards  be- 
comes a  stem  ;  as  in  Asparagus. 

Turned  inwards. — See  Introrms. 

Turned  outwards. — See  Extrorsus. 

Ihcmip-shapcd. — See  Napiformis. 

Turpentine  vessels. — Tubes  formed  in  the  in- 
terstices of  tissue,  into  which  turpentine, 
or  such  secretions,  are  naturally  drained 
during  the  growth  of  a  plant.  They  are 
common  in  Conifers. 

Twin  digitato-pinnatc. — When  the  secondary 
petioles,  on  the  sides  of  which  the  leaf- 
lets are  arranged,  proceed  in  twos  from 
the  summit  of  a  common  petiole,  as  in 
Mimosa  purpurea.  Mirb. 

Tympanum. — A  membrane  which  stretches 
across  the  mouth  of  the  spore-case  of 
some  Urn-mosses. 


Uliginosus,  J  Uliginarius.  —  Growing  in 
swampy  places. 

Ulna,  (adj.  Ulnaris). — The  average  length  of 
a  man's  arm  ;  about  twenty-four  inches. 

Umbel. — An  inflorescence  in  which  the  flower 
expands  ccntripetally  and  their  stalks  ra- 
diate from  a  common  point  (EB.  1.39  h  ; 
SB.  1 39,  &c.)  X  The  pileus  of  certiiin 
Fungals. 

Uinbellula. —  A  partial  umbel;  an  umbel 
formed  at  the  end  of  one  of  the  rays  of  a 
general  umbel  (SB.  138). 
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•  Nearly  the  same  as  deep 


Omher  brcyim. 
hrown. 

Umbilical  cord. — A  thread  by  which  seeds  arc 
sometimes   attached  to  their  placenta. 
J  Umbilicatus. — The  same  as  Peltate. 

Umbilicus. — The  hiluni  of  a  seed  ;  the  scar 
formed  by  its  separation  from  the  placenta. 
;t  The  ostiolum  of  certain  Fungals. 

Umbonatus. — Round,  with  a  projecting  point 
in  the  centre,  like  the  boss  or  umbo  of 
an  ancient  shield,  as  the  pileus  of  many 
species  of  Agaricus. 

Unibonulatus. — Terminated  by  a  very  small 
boss  or  nipple. 

Umbraculiforoi,  Umbrella-shaped. — Resem- 
bling an  expanded  umbrella  ;  that  is  to 
say,  hemispherical,  with  rays  or  plaits 
proceeding  from  a  common  centre,  as  the 
stigma  of  Sarracenia  (EB.  176). 

Umbraculum. — A  convex  body,  which  in 
Marchantia  terminates  the  seta,  and 
bears  the  reproductive  bodies  on  the  under 
side,    (^ccccxxi )    Any  similar  body. 
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Umbnnus. — See  Umber  broion. 

Umbrosus. — Growing  in  shady  places. 

Unarmed}. — Hanngno spines, prickles,  or  other 
sharp  hard  projections.  Sometimes,  point- 
less. 

Uncatus,  UncirMtus,  Unciformis. — Hooked. 

Curved  suddenly  back  at  the  point. 
Unci. — Hooked  hairs  ;  any  kind  of  hook. 
Uncia  (adj.  Uncialis). — An  inch. 
Unctuosus. — Having  a  surface,  which,  though 

not  actually  greasy,  feels  so. 
Undershrub. — A  woody  plant  of  small  size, 

the    ends    of  whose    branches  perish 

every  year.    See  Suffrutex. 
Undidatus,  X  Undatus. — Wavy ;  having  an 

uneven,  alternately  convex  and  concave 

margin  or  surface. 
Undulato-striatus.  —  Having  elevated  lines 

with  a  wavy  direction,  (ccccxxii.) 
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Unequally  pinnated. — Having  a  solitary  leaf- 
let .at  the  end  of  a  pinnated  leaf  (EB. 
120  h). 

Unyuiculate. — A  term  exclusively  applied  to 
petals,  which  have  an  unguis  or  stalk. 


Unr/uis. — Half-an-inch,  or  the  length  of  the 
nail  of  the  little  finger.  Also  the  stalk  of 
a  petal. 

Uni. — In  Latin  compounds  =  one,  as ;  uni- 
alatus,  having  one  wing ;  unicalcaratus, 
one  spur;  unicapsularis,  one  capsule, 
and  so  on. 

Unicolor. — Uniformly  of  one  and  the  same 
colour. 

Vnicus. — Growing  singly. 

Unijugatus,  Unijugus. — Having  one  pair  of 
lea  .lets.    See  Conjugatus. 

Unilateralis. — One-sided. 

Unine)-vutm,  Uninervis. — One-ribbed. 

Uninten'vptcd. — Consisting  of  regularly  in- 
creasing or  diminishing  parts,  or  of  parts 
all  of  tlie  same  size.    See  Continuous. 

X  Uniparous. — Having  but  one  peduncle. 

Ura. — In  Greek  compounds  =  tail  or  tail- 
like process,  or  even  a  tail-like  inflo- 
rescence. 

Urccolus. — The  two  confluent  bracts  of  Carex. 
Any  flask-shaped  or  cup-shaped  anomalous 
organ,  {ccccxxiv.) 
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Urceolatus. — The  same  as  Campanulate,  but 
more  contracted  at  the  orifice,  with  a 
small  limb,  (jicccxxv.) 


CCCCXXV. 

Urceolato-campanulate.  —  Intermediate  be- 
tween urceolatc  and  campanulate. 
(ccccxxvi.) 


CCCCXXVI. 
h 
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Urens. — Stinging. 

Urna.  —  Tiio  spore-case  of  Urn-mosses 
(VK.  45.) 

Ustilago. — Smut.  A  disease  in  which  tlie 
natural  tissue  is  replaced  by  black  powder. 

Uterus. — The  volva  or  receptacle  of  certain 
Fiingals. 

Utricle,  Utricidiis. — A  seed-vessel  consisting 
of  a  very  thin  loose  peiicarp  enclosing  a 
single  seed.  Any  thin  bottle-like  body. 
The  two  confluent  glumes  of  Carex. 
(ccccxxiv.) 

Utricidi  seminales. — The  spores  of  certain 
Funguls. 

Utnculiformis. — Having  the  form  of  a  bottle. 
Utriculosus,  aris. — Bearing  many  utricles. 


Vacillans.  —  Swinging  as  the  anthers  of 
Grasses,  which  swing  lightly  from  the 
end  of  their  filament. 

X  Vaccinus. — The  colour  of  a  dun  cow. 

Vacuus. — Empty  ;  a  term  applied  to  cases 
■when  an  organ  does  not  contain  what 
usually  belongs  to  it.  Bracts,  which 
usually  support  flowers,  are  called  vacuce 
when  tliey  have  nojlower  in  their  iixil. 

J  Var/iformis. — Having  no  certain  figure. 

Vagina,  (adj.  Vaginwiis,  Vaginatus.) — A 
sheath.  A  petiole  rolled  round  a  stem, 
as  in  Grasses ;  any  part  which  sheathes 
some  other. 

X  VagincllcB.  —  The  brown  scale-like  liairs 
commonly  called  ramenta. 

Vaginervis.-—i\a.\mg  the  veins  arranged  with- 
out any  order. 

Vaginida. — A  sheath  that  surrounds  the  base 
of  the  seta  in  Urn-mosses.  J  The  tubu- 
lar floret  of  Composites. 

X  Vaginuliferi  fiorcs. — The  tubular  florets 
of  Composites. 

Voffris. — Having  no  particular  direction. 

Valleculce. — Tlic  channels  or  furrows  lying 
between  the  ridges  upon  the  fruit  of 
Umbellifers  (SB.  136). 

Valvule,  Valvaris. — United  by  the  margins 
only  ;  as  the  sepals  of  Rhamnads,  the 
valves  of  a  capsule,  &c.  (ccccxxvii.) 
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X  Valvaceus.— Furnished  with  visible  valves. 

X  Valves  seminum. — The  cotyledons. 

Valves.  —The  doors  by  which  various  bodies 
•/pen ;  as  the  separable  sides  or  face  of 
sinthere,  the  cai-pels  or  parts  of  carpels  of 
fruit. 

Valvulce.—The  bracts  of  Sedges. 
Variabilis,  aw.— Not  being  constant  in  ap- 
pearance. 

Variegated.  —  Having  colour  disposed  in 
various  irregular  spaces. 


Variola. — Pustular  shields  such  as  are  found 
in  the  genus  Variolaria.  (ccccxxviii.) 
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\  Vanus. — Liable  to  change — of  colour, 
Vasa. — The  tubes  which  occur  in  the  in- 
terior of  plants  ;  and  serve  for  the  con- 
veyance of  sap  or  air.  (EB.  30  to  37.) 
V.  contracta,  expansa,  laticis,  propria, 
opopltora,  are  names  given  to  the  milk 
vessels  or  cinenchyma  ;  V.  adducentiaf 
spiralia,piieu7natochymifera,chyniifcra, 
hydrogera,  spiroidca,  are  spiral  vessels  ; 
V.  lineata,  scalariformia,  annulata, 
mixta,  moniliformia,  are  modified  spiral 
vessels,  or  ducts  ;  V.  porosa  and  pwnc- 
tata,  are  the  dotted  vessels  which  consti- 
tute bothrenchyma. 

X  Vasa  exhalantia. — Stomates. 

Vascular  system. — All  that  part  of  the  in- 
terior _  structure  of  a  plant  into  whose 
composition  spiral  vessels  enter,  or  their 
modifications. 

Vascularis,  Vasculosus. — Containing  spiral 
vessels  or  their  modifications. 

Vasculum.  —  A  pitcher-shaped  leaf  (EB. 
112  c,  d,  h).  Also  a  case  in  which 
botanists  place  their  freshly-gathered 
specimens,  when  on  a  journey. 

X  Vase-shaped,  X  Vasularis. — Formed  like 
a  flower-pot. 

Vasifoi'm  tissue. — Ducts  ;  tubes  ha\-ing  the 
appearance  of  spiral  vessels,  and  bothren- 
chyma. 

Veins. — The  fibrovascular  tissue  of  leaves, 
through  wliich  sap  is  carried  into  the 
parenchyma  ;  reining  is  the  arrangement 
of  veins,  vtinlets  are  veins  of  the  smallest 
size ;  costal  or  primary  veins,  such  as 
spring  from  the  midrib ;  exter7ial,  those 
next  the  edge.    Veinless,  having  no  veins. 

Vela7ne7i  radicum. — A  layer  of  spiral  coated 
air-cells  found  upon  the  roots  of  certain 
tropical  Orchids  and  other  plants. 

Vclatus. — Partially  concealed  from  view ; 
veiled. 

Vellus. — The  stipe  of  certain  Fungals. 
F elum. — The  annulus  of  certain  Fungals. 
Velumen. — The  velvety  coating  formed  over 

some  leaves,  by  short,  close,  soft  hairs. 
Velutinus. — Velvety.  Having  a  hairy  surface, 

which  in  texture  resembles  velvet ;  as  in 

Rochca  coccinea. 
Venation. — The  arrangement  of  veins  in  a 

leaf,  &c. 
VcncE. — See  Veins. 

X  Venoso-nervosus. — "When  the  principal  veins 
branch  and  anastomose  irregularly. 

Feraom.— Having  many  branched  veins,  as 
in  reticulated  leaves. 
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Ventral. — Belonging  to  the  anterior  surface 
of  anything,  as  a  vertical  section,  which 
is  the  line  running  down  the  front  of  a 
carpel  on  the  side  next  the  axis. 

Vmtricosus. — Swelling  unequally  on  one  side, 
as  the  corolla  of  many  labiate  and  perso- 
nate plants. 

X  Venules  communis.  —  The  veinlets  which 
proceed  from  the  anastomoses  of  venulas 
propria;. 

X  Vcnuloe  proprics. — The  veinlets  which  first 
leave  the  costal  or  primary  veins. 

J  Vcnuloso-ne7'vostiS. — Having  straight  pai-al- 
lel  veins  connected  by  cross  veinlets. 

:J:  Venuloso-hinoideus. — Having  equal  curved 
parallel  veins  originating  in  the  midrib 
and  losing  themselves  in  the  margin. 

Verdigris  green, — Deep  green,  with  a  mix- 
ture of  blue. 

Vermicularis. — Wormshaped  ;  thick,  and  al- 
most cylindrical,  but  bent  in  different 
places  ;  as  the  roots  of  Polygonum  Bis- 
torta. 

•J:  Vermiculatus,  Vermilion-colmred.  —  See 
Miniatus, 

Vernalis,  nus. — Appearing  in  the  spring  of 
the  year. 

Vernation. — The  manner  in  which  leaves  are 

aiTanged  within  the  leaf-bud. 
Vernicosus. — Covered  with  a  natural  varnish. 
Vei'TUCtB. — Warts.    Sessile  elevations  of  a 

glandular  nature.    Sometimes  applied  to 

the  perithecium  of  Fuugals. 
Vcrmcc^orm. — Shaped  like  a  wart. 
Verrucosus. — Covered  with  warts.     See  Tu- 

hercled. 

Verticillaster. — A  false  whorl  formed  in  La- 
biates by  the  presence  of  short-stalked  or 
sessile  cymes  in  the  axils  of  opposite  leaves. 
(ccccxxix.) 
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Verruculosus. — Covered  with  little  warts. 

Versatile. — Swinging  freely,  as  the  oscillating 
anthers  of  Grasses. 

Fe?'^e6ra<e.— Contracted  at  intervals,  like  the 
vertebra  of  animals,  there  being  an  arti- 
culation at  each  contraction,  as  in  some 
leaves. 

Vertex. — The  summit.  J  The  pileus  of  Aga- 
ricaceous  Fungals. 

Vertical. — Placed  in  a  direction  from  the  base 
to  the  apex. 

Verticillatus. — When  several  bodies  form  a 
ring  round  a  common  axis,  as  leaves 
round  a  stem,  sepals,  petals,  and  stamens 
round  an  ovarium,  &c.    (EB.  112.) 

Verticillato  -  pinnatisectus.  —  Pinnated  in 
such  a  manner  that  the  leaflets  appear  to 
form  rings  or  whorls  round  the  principal 
petiole,  (ccccxxx.) 
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Verticillus. — A  whorl  ;  a  ring  of  organs  on 

the  same  plane. 
X  Verticillus  spurius. — The  same  as  Vcrti- 

cillastiT. 
Vesicula. — An  air  cavity. 
Vesicula,  V.  sporophora. — The  spore-case  of 

certain  Fungals. 
Vesicula  amnios,  F.  colliquamcnti. — The  sac 

of  the  amnios. 
Vesiculatus,  Vesiculosus,  Vesicularis,  Vesi- 

culaformis. — Inflated,  bladdery. 
Vesperiivus. — Appearing  in  the  evening. 
Vessels.— ^ec  Vasa. 

Vcxillary. — An  aistivation  in  which  one  piece 
is  nnich  larger  than  the  others,  and  is 
fohkd  over  them,  they  being  arranged 
face  to  face,  as  in  papilionaceous  flowers. 
(ccccxxoci.) 
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Vexillum. — The  standard  or  fifth  pctiil  placed 
at  the  back  of  a  papilionaceous  coioUa 
(Sec  SB.  120,  2). 

Viccni. —  Growing  in  twenties. 
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VUloiity,  Yillua  (adj.  Villosm). —  Sliaggi- 
ness;  a  coating  of  long  weak  haii-s, 

Vimineus  (siibst.  JFrnew). — Having  long 
flexible  shoots,  as  many  Osiers. 

Vine. — See  Viiicula. 

ViTiealis. — Growing  wild  in  vineyards. 

Violet. — Sec  lanthinics. 

Virens,  Virescens,  Viridcscens. — A  shade  of 
clear  green,  but  not  so  bright  as  grass- 
green. 

Virgatus. — Twiggy;  producing  many  weak 
branches. 

J  Virf/incus. — Having  arrived  at  puberty — 
£ndl. 

X  Virgultum. — A  young  slender  branch. 
Viridis,  Viridulus. — A  clear  full  green  ;  any 

kind  of  greenness. 
Viror. — Greenness. 

Virosus. —  Having  a  disagreable  nauseous 
smell. 

Vitellm. — The  sac  of  the  amnios  in  a  thick- 
ened state,  and  forming  a  case,  within 
which  lies  the  embryo,  {ccccxocxii). 
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Vittce. — Narrow  fistulaj  lodged  in  the  coat  of 
the  fruit  of  Umbcllifers,  and  containing 
oil  (VK.  515).  They  are  represented 
by  dots  on  the  section  at  figure. 
{ccccxxxiii.) 
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Viscidus,  Viscosus. — Glutinous,  clammy. 

Vitcllinus  Dull  yellow,  just  turning  to  red. 

The  colour  of  yolk  of  egg. 

Viticula. — A  trailing  or  scrambling  stem, 
like  that  of  the  Vine,  Gourd,  Cucum- 
ber, &,c. 

Vitivulosus. — Furnished  with  viticulije. 
J  Vitricus. — Having  a  glassy  appearance. 
Vittatus. — Striped  lengthwise. 
Voluhilis. — Having  the  property  of  twisting 

round  some  other  body. 
Vohitas. — Rolled  up  in  any  w.ay. 
Volva. — A  membrane,  usually  of  a  tough 

texture,  in  which  a  Fungal  is  sometimes 

enclosed    when    young,    and  which  is 

burst  open  as  the  latter  grows. 
X  Vulva  vegetabilium.  —  A   Liunean  nunio 

for  the  stigma. 


Warts. — Hard  or  firm  excrescences. 
Wavy. — See  Undulaius. 
Waxy, — Having  the  texture  and  colour  ot 
new  wax. 

Waxy-yellow. — Dull  yellow,  with  a  soft  mix- 
ture of  reddish-brown. 

Wedge-shaped  — See  Cuneatus. 

W?icel-shaped. — See  Rotatus. 

Whip-shaped. — See  Flagellifoi-mis. 

T\fhorl. — A  ring  of  organs  all  on  tlie  same 
plane.    See  VeHicillus. 

Wings. — The  two  lateral  petals  of  a  pajjiliona- 
ceous  flower  (SB.  120).  Any  kind  of 
membranous  expansion. 

Winged. — Furnished  with  any  kind  of  mem- 
branous or  thin  expansion. 

Wood.— The  hard  part  of  a  stem,  formed 
chiefly  of  woody  tissue  or  pleurenchyma. 


Xantho. — In  Greek  compounds  =  such  yellow 

as  gamboge. 
Xanthophijll. — The  yellow  colouring  matter 

of  plants. 

Xerampclinus.  —  Dull   red,  with   a  strong 

mixture  of  brown. 
X  Xylodium — One   of  the   names   of  the 

Acha;nium. 


Zoadulce. — The  locomotive  spores  of  some 
Confervas. 

Zoocarps,  Zoospermata.  ~  The  locomotive 
spores  of  some  Confervas. 
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BRADBURY  AND  EVANS. 


In  One  Vol.,  post  8vo,  with  Map,  price  10s.  Qd., 

THE  PEINCE  OF  WALES 

IN  CANADA  AND  THE  UNITED  STATES. 
BY  N.  A.  WOODS,  ESQ., 

The  "Times"  Special  Correspondent. 


"  It  is  a  most  admirable  example  of  the  pro- 
ductions of  a  class  of  writers  whose  laboui-s  have 
afforded  so  much  pleasure  and  profit  to  their 
fellow-countrymen. " — Morning  Post. 

"This  may  be  considered  as  the  only  authentic 
historical  record  of  the  visit  of  the  Prince  of 
Wales  to  the  United  States  of  North  America. 
It  will  most  assuredly  be  read  with  pleasure  by 
all  parties." — Obsei-ver. 

"  Every  incident  of  the  Royal  Progi-ess,  from 
the  landing  of  the  Prince  at  St.  John's,  New- 
foundland, to  his  departure  at  Portland,  is  de- 
scribed with  a  pictorial  power  of  expression 
which  gives  to  every  changing  and  diversified 
scene  an  .ispect  of  reality.  This  Mr.  Woods  has 
done  in  this  handsome  and  highly  interesting 


volume,  which  we  desire  to  commend  to  the 
notice  of  our  readers." — Star. 

"Amongst  the  events  of  the  past  year  which 
the  historian  of  our  country  will  have  to  chro- 
nicle, few  will  surpass  in  interest  the  visit  of  the 
heir  apparent  to  the  Anglo-Saxon  race  beyond 
the  Atlantic.  In  this  book  we  meet  with  a 
graphic  account  of  the  whole  affair,  which  is 
written  with  spirit  and  vivacity." — Stin. 

"  As  the  Prince  of  Wales's  jimrney  has  become 
a  political  fact  of  great  impurtanee,  coming  so 
closely  before  the  recent  agitation  in  the  States  ; 
and  as  Mr.  Woods  has  made  his  work  very 
nearly  exhaustive  of  the  subject,  we  doubt  not 
that  it  will  now  and  hereafter  become  a  work 
for  historical  reference." — Court  Journal. 


In  square  16mo,  price  7s.,  gilt  edges, 

JAPANESE  FRAGMENTS, 

BY  CAPTAIN   SHERARD  OSBORN,  R.N.,  C.B. 

*,*  This  Work  is  illustrated  with  Facsimiles  of  Drawngs  purchased  by  the  Author  in  the  City  ot 
Yedo.  Six  of  them  have  been  reduced  by  the  new  patent  process  of  the  Electro  Block 
Company,  and  are  coloured  after  the  originals.  The  Wood  Engravings,  twenty-two  in 
number,  are  accurately  traced  from  the  Japanese  drawings. 


"Sherard  Osbom's  'Japanese  Fragments,' 
with  facsimiles  of  illustrations  by  artists  of 
Tedo,  is  a  real  novelty ;  in  fact  it  has  come  upon 
the  artist  world  as  a  surpri.se  to  find  there  are 
artists  in  Japan  who  can  draw  with  the  vigour 
of  Gilray  and  the  delicacy  and  humour  of  Richard 
Doyle."— TAe  Times. 


"  Those  who  have  not  yet  had  the  advantage 
of  encountering  the  literary  productions  of 
Captain  Osborn  have  an  additional  reason  for 
familiarising  themselves  with  one  of  the  best 
works  of  the  season." — Morning  Post. 
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In  Three  Vols.,  post  Svo,  price  11.  lis.  Gd. 

EVAN  HARRINGTON; 

A  NOVEL. 
BY  GEORGE  MEREDITH. 


"Evan  Harrington  is  a  pTirprisingly  good 
novel ;  for  we  are  almost  increilulous  of  our  own 
adtninition  until  the  story  has  fairly  carried  us 
away  with  it,  and  then  we  ov.  a  that  tliere  cau 
be  no  doubt  about  its  power  to  interest  us."— 
Saturday  Review. 

"  Mr.  Georg-e  Meredith  is  a  writer  of  nn- 
common  ability.  Evan  Harrington  is  as  clever 
as  any  of  bis  former  works,  and  without  some 


of  their  faults.  .  .  .  Evan  Harrington  has 
no  imitative  trick  about  it,  conscious  or  uncon- 
scious—it is  a  good  story  ou  a  subject  not  yet 
hack  n  eyed . " — S/>ecta  lor. 

"The  i>ith  of  the  plot  has  been  evolved  with 
such  consummate  art,  that  the  result  will  greatly 
riiiso  Mr.  Meredith's  reputation  aa  a  writer  of 
fiction."—  Oriental  Budget. 


In  One  Vol.,  price  10s.  6d. 

THE    TIN  BOX. 

A  STORY   OF  THE   LAST  CENTURY. 

FROM  THE  ESCRITOIRE  OP  THE  LATE  SAMUEL  SCOBEL,  CLERK. 


"  This  is  a  story  written  in  a  course  of  old- 
fashioned  letters,  in  which  the  style  of  the  period 
is  extremely  well  imitated  ;  the  contemporary 
events  are  touched  on  just  as  they  would 
natiu-ally  be  in  the  com-se  of  a  real  correspond- 


ence. The  story  is  interesting ;  and  there  is  a 
tone  of  good  feeling  and  gentle  piety  which  has 
a  charm  that  grows  on  the  reader  as  he  pro- 
ceeds. " — AthenKum. 


In  One  large  Volume,  crown  9>vo,  price  9s. 

HEALTH,  HUSBANBEY,  AND  HANDICEAFT. 

BY  HARRIET  MARTINEAU. 


"  The  most  valuable  part  of  Miss  Martineau's  i 
book  \«  that  which  is  occupied  with  topic*  of 
household  management  and  with  sanitary  sug- 
gestions, which,  if  thty  could  only  be  generally 
accepted  and  enforced,  would  no  doubt  rid 
society  of  a  vast  deal  of  bodily  inconvenience 
and  suffering,  and  add  several  years  to  the 
average  lifetime  of  mankind." — Saturday  Review. 


"  The  work  throughout  is  practical  in  its  cha- 
racter, abounds  with  good  and  useful  advice, 
and  is  the  result  of  the  inquiries  of  a  thoughtful' 
intelligent,  and  close  observer."— Oft.sfrivr. 

"  Pull  of  suggestiveness  and  sound  practical 
knowledge.  Altogether  the  work  is  one  of  vast 
importance,  and  we  earnestly  recommend  it  to 
the  notice  of  our  readers." — Pren. 


Complete  in  One  Volume,  cloth  gilt,  price  5s.  M. 

PUNCH'S  TWENTY  ALMANACKS 

FROM  1842  TO  1861. 


f'll^  "^"a  1*  ^^T,'     '■«P™<^'if  a  volume  I  which  we  cau  trace  their  manifest  improvement 

of  these  Almanacks  for  the  last  twenty  years,  in  |  up  to  Christmas,  ]860."-37ie  Timel 
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Price  2s.  6d.,  /cap,  Svo,  vnth  Eight  IllustratioTis,  by  Captain  Mat, 
THE  CAREER,  LAST  VOYAGE,  AND  DISCOVERY  OF  THE  FATE  OF 

SIE  JOHN  FEANXLIN. 

BY  CAPTAIN   SHERARD  OSBORN,  C.B. 


In  TiDo  Volumes,  fcap.  Svo,  piice  12s. 

SELECTIONS  FEOM  THE  PLAYS  OF 
SHAKSPEAEE. 

As  arranged  for  representation  at  the  Princess's  Theatre,  and  especially  adapted  for  Schools, 

Private  Families,  and  Young  People. 

BY  CHARLES   KEAN,  F.S.A. 


MACBETH. 

KING  HENRY  VIII. 

THE  WINTER'S  TALE. 

MIDSUMMER  NIGHT'S  DREAM. 

KING  RICHARD  II. 

THE  TEMPEST. 


KING  LEAR. 

THE  MERCHANT  OF  VENICE. 
KING  JOHN. 

MUCH  ADO  ABOUT  NOTHING. 

HAMLET. 

KING  HENRY  IV. 


Either  Play  may  be  had  separately,  price  Is. 


With  a  Colowed  Frontispiece  and  Numerous  Illuslrations  on  Wood  by  John  Leech, 

price  lOg.  6d. 

A  LITTLE  TOUR  IN  lEELAND. 

BEING 

A  VISIT  TO  DUBLIN,  GALWAY,  CONNEMARA,  ATHLONB,  LIMERICK,  KILLARNEY, 

GLENGARIFF,  CORK,  ETC.  ETC.  ETC. 

BY  AN  OXONIAN. 


Price  10s.  6d. ;  or,  separately,  Is.  each, 

ME.  BEIGGS  AND  HIS  DOINGS  (FISHING). 

A  SERIES  OF  TWELVE  COLOURED  PLATES. 
Enlarged  from  Mr.  John  Leech's  original  Drawings  from  "  Punch." 

CONTENTS : 

Plate  I.— Mr.  Brioos  Contemplates  a  Day's  Fishing. 
II.— Mr.  Briggs  Manages  his  Punt  himself. 

III.  — Mr.  Briggs  Tries  for  a  Perch. 

IV.  — Mr.  Briggs  Catches  a  J\ck. 
v.— Mr.  Briggs  Catches  an  Eel. 

VI  and  VII.— Mb.  Briggs  Goes  out  Fly-Fishing. 
vill  —XII.— Mr.  Bbiggs  Gobs  Salmon-Fishing. 
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WORKS  PUBLISHED  BY  BRADBURY  AND  EVANS. 


BOOK   FOR   EXAMINATION  CANDIDATES. 

In  limp  cloth,  phce  2>s.  6d. 

THE    EOMAN  KEPUBLIC; 

Being  a  Review  of  some  of  the  salient  points  in  its  History,  designed  for  the  use  of  Examination 

Candidates. 

BY  HORACE  MOULE, 

Author  of  "Christian  Oratory  in  the  First  Five  Centuries,"  being  the  Hulsean  Prize  Essay 

for  1858. 


In  Two  Volumes,  medium  8vo,  price  32s.  cloth, 

THE  WOEKS  OF  WALTEE  SAVAGE  LANDOE. 

Including  the  Imaginary  Conversations,  with  a  New  and  Original  Series  ;  Pericles  and 
Aspasia ;  Examination  of  Shakspeare  ;  Peutamerou  of  Boccaccio  and  Petrarca ; 
.  Hellenics  ;  Tragedies  ;  and  Poems. 

With  many  large  Additions  throughout,  and  the  Author's  last  Corrections. 
Also,  by  the  same  Author, 


IMAGINARY  CONVERSATIONS  OF 
GREEKS  AND  ROMANS. 
10«.  6d.  cloth. 


ANTONY   AND  OCTAVIUS. 

SCENES  FOR  THE  STUDY. 
Pcap.  8vo,  2s.  6d. 


LAST  FRUIT  OFF  AN  OLD  TREE.    lOs.  6d.  doth. 


In  One  Vol.,  fcap.  8vo,  price  5s.,  The 

AUTOBIOGEAPHY  OF  AN  ITALIAN  REBEL. 

BY  G.  RICCIARDI. 

TRANSLATED  FROM  THE  ITALIAN. 
"The  autobiography  before  us  is  possessed  of  a  charming  reality.  "—Literary  Gazette. 


Demy  8vo,  with  Map,  pi-ice  16s., 

A  DESGEIPTIVE  DICTIONAEY  OF  THE 
INDIAN  ISLANDS,  &c. 

BY  JOHN  CRAWFURD,  F.R.S. 

"  It  will  Wke  its  place  «t  ones  among  etandard  »orks."— .«tom„m. 
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WORKS   BY   MR.  CHARLES  DICKENS. 


In  One  Vol. ,  8vo,  with  Illustrations  by  H.  K.  Browne,  price  21«.  each. 


DOMBEY  AND  SON. 


n. 


DAVID  COPPERFIELD. 


III. 


LITTLE  DORRIT. 


IV. 


BLEAK  HOUSE. 


V. 


OLIVER  TIVIST. 

Illustrated  by  G.  Cruikshank.    8vo,  lis. 


VI. 


HARD  TIMES. 

In  crown  Svo,  cloth.    Price  5s. 


VII. 


A  CHILD'S  HISTORY  OF  ENGLAND. 

Price  104.  6d.,  neatly  bound  in  cloth,  complete  in  3  vols. ;  or  3s.  6d.  each. 


CHEAP  EDITION  OF  THE  WORKS  OF  MR.  CHARLES  DICKENS. 

In  One  Volume,  with  an  Engraved  Frontispiece,  price  hs.  each. 


DOMBEY  AND  SON. 


BLEAK  HOUSE. 


DAVID  COPPERFIELD. 

•„*  The  above  editions  are  uniform  in  size  and  price -with  the  Cheap  Edition  of  Mr.  Dickens's  former 
Works,  published  by  3Iessrs.  Chapman  <&  Hall. 


CHRISTMAS  STORIES  OF  CHARLES  DICKENS. 

Handsomely  bound  in  cloth,  with  gilt  edges,  price  5«.  each. 


A  CHRISTMAS  CAROL  IN  PROSE.  Being 
a  Ghost  Story  for  Christmas. 

THE  CRICKET  ON  THE  HEARTH.  A  Fairy 
Tale  of  Home. 


THE  CHIMES.— A  Goblin  Story  of  some  Bells 
that  rang  an  Old  Year  Out  and  a  New  Year 
In. 

THE  BATTLE  OP  LIFE.    A  Love  Story. 


THE  HAUNTED  MAN  AND  THE  GHOST'S  BARGAIN. 


BOOKS  FOR  MR.  DICKENS'S  READINGS. 


s.  d. 

A  CHRISTMAS  CAROL  IN  PROSE  .  1  0 
THE  CRICKET  ON  THE  HEARTH  ,10 
THE  CHIMES  10 


I.  d. 

THE  STORY  OF  LITTLE  DOMBEY       1  0 

THE  POOR  TRAVELLER ;  BOOTS  AT 
THE  HOLLY-TREE  INN  ;  and 
MRS.  GAMP       ....  10 


COMPLETE  LIBRARY  EDITION  OF  THE  WORKS  OF 
MR.  CHARLES  DICKENS. 

Published  by  Messrs.  CJiapman  <fc  Hall  and  Bradbury  &  Evans,  post  Svo,  price  6s.  each,  with  Vignettes. 


•  VOLS. 

THE  PICKWICK  PAPERS  .  .  .  .  2 
NICHOLAS  NICKLEBY  ....  2 
MARTIN  CHUZZLEWIT  .  .  .  2 
BARNABY  RUDGE,  HARD  TIMES  .  2 
OLD  CURIOSITY  SHOP,  AND  RE- 
PRINTED PIECES  .  .  .  2 
SKETCHES  BY  BOZ   1 


OLIVER  TWIST   1 

DOMBEY  AND  SON   2 

DAVID  COPPERFIELD  .  .  .  .  2 
PICTURES      FROM     ITALY,  AND 

AMERICAN  NOTES       ...  .1 

BLEAK  HOUSE   2 

LITTLE  DORRIT   S 


CHRISTMAS  BOOKS  1  Vol. 


6 


WORKS  PUBLISHED  BY  BRADBURY  AND  EVANS. 


WORKS  OF   DOUGLAS  JERROLD. 


In  Eight  Volumes,  crown  %vo,  price  4«.  each, 

THE  COLLECTED  EDITION 


OF 


THE  WAITINGS  OF  DOUGLAS  JERROLD. 


Vol.  1. — St,  Giles  and  St.  James. 

Vol.  2. — Men  of  Character. 

Contents:  —  Job  Pippins:  the  Man  who 
"couldn't  help  it"  —  Jack  Runnymede  : 
the  Man  of  "  tnauy  thanks  " — Adam  Buff : 
the  Mau  "without  a  Shirt" — Matthew 
Clear  :  the  Man  ' '  who  saw  his  way  " — 
John  Applejohu :  the  Man  who  "meant 
well  " — Baruaby  Palms  :  the  Mau  "  who 
felt  his  way  "  —  Christopher  Suob :  the 
Man  who  was  "  bom  to  be  hanged  " — Creso 
Quattrino :  the  Man  "  who  died  rich." 

Vol.  3. — Mrs.  Caudle's  Curtain  Lec- 
tures —  The  Story  of  a  Feather  — 
The  Sick  Giant  and  the  Doctor 
Dwarf. 

Vol.  4. — Cakes  and  Ale. 

Contents  :  —  The  Lesson  of  Life— Perditus 
Mutton,  who  bought  a  Caul — The  Mayor 
of  Hole-cum-Coi-ner — The  Romance  of  a 
Key-hole — Mr.  Peppercorn  "at  home" — 
'  The  Preacher  Parrot  —  The  Lives  of 
Smith,  Brown,  Jones,  and  Robinson — 


Shakespeare  at  "  Bankside  "— The  Wine 
Cellar,  a  "  Morality"— Kind  Cousin  Tom— 
The  Manager's  Pig— The  Tapesti-y  Weaver 
of  Beauvais— The  Genteel  Pigeons— Shake- 
speare in  China — The  Order  of  Poverty — 
A  Gossip  at  Reculvers— The  Old  Man  at 
the  Gate— The  Epitaph  of  Sir  Hugh  Evans. 

Vol.  5. — Punch's  Letters  to  his  Son, 
AND  Complete  Letter  Writer — 
Sketches  op  the  English. 

Vol.  6. — A  Man  made  of  Monet. 

Vol.  7. — Comedies  : 

Contents  :— Bubbles  of  the  Day— Time  Works 
Wonders— The  Catspaw — The  Prisoner  of 
War — Retired  from  Business — St.  Cupid; 
or  Dorothy's  Fortune. 
*»*  Tliese  are  also  sold  separately,  price  1«.  each. 

Vol.  8. — Comedies  and  Dramas  : 

Contents  : — The  Rent  Day — Nell  Gwynne — 
The  Housekeeper — The  Wedding  Gown — 
The  School-Fellows—  Doves  in  a  Cage  — 
The  Painter  of  Ghent— Black-eyed  Susan. 


THE  FOLLOWING  ARE  PUBLISHED  SEPARATELY:— 


The  Caudle  Lectures 
The  Story  of  a  Feather 
Punch's  Letters  to  his  Son 


s.  d. 

1  0 

2  0 
1  6 


d. 


The  Lesson  op  Life — the  Lives  of 

Brown,  Jones,  and  Robinson  1  6 
Sketches  of  the  English  ..16 


Price  21s.,  or  separately,  6a.  each, 

FOUR  PORTRAITS  OF  DOUGLAS  JERROLD. 

PHOTOGRAPHED  BY  HIS  FRIEND,  DR.  DIAMOND. 


Three  of  them  were  taken  within  a  fortnight  of  his  death,  the  fourth  from  the  marble  bust  executed 

by  E.  H.  Bailiv,  R.A.,  F.R.S. 


WORKS  PUBLISHED  BY  BRADBURY  AND  EVANS. 


NATURE-PRINTED 
BRITISH    FERNS    AND  SEA-WEEDS. 


3%w  day  u  published  price  11.  2s.  {completing  the  Work  in  2  Vols.,  )»-ice  4J.  4s.)  Vol.  II.  of  the 

NATUKE-PRINTED   BRITISH  FERNS. 

Being  Figures  and  Descriptions  of  the  Species  and  Varieties  of  Ferns  found  in  the  United  Kingdom. 

BY  THOMAS  MOORE,  F.L.S. 

The  Work  contains  122  Plates  and  500  pages  of  Letter-press.    Royal  Svo,  uniform  with  the 

"Nature-Printed  British  Sea- Weeds." 

*■       *,*  Either  Volume  may  be  had  separately. 


This  day  is  pwbJisfted,  price  21.  2s.  (completing  the  work  in  4  Vols.,  price  SI.  8s.)  Vol.  IV.  of  the 

NATURE-PRINTED   BRITISH  SEA-WEEDS. 

A  History  accompanied  by  Figures  and  Dissections  of  the  Algaa  df  the  British  Isles. 
BY  W.  JOHNSTONE  AND  ALEXANDER  CROALL. 

CONTENTS  : 


VOLS.  I.  &  II. 

EHODOSPERME.E.— RED  SEA-WEEDS. 

Vol.  I. — Series  I.  Desmiospermejs.  90  Species. 
70  Plates. 

Vol.  II. — Series  II.  GoNGYLOsPEP.MEiE. 
88  Species.    63  Plates.    With  Lissections  of  all 
the  Species. 

VOL.  Ill- 

MELANOSPEIlME.ffi. — OLIVE  SEA- 
WEEDS. 

Series  III.    9.0  Species.    52  Plates.  With 
Dissections  of  all  the  Species. 

•»*  Either  Volume  may  be  had 


VOL.  IV. 

CHLOROSPEIlME.ffi.  — GREEN  SEA- 
WEEDS. 

Series  IV.    102  Species.    25  Plates.  With 
Dissections  of  all  the  Species. 

Synoptical  Tables  of  the  Orders,  Genera,  and 
Species.  General  View  of  the  Structure  and 
uses  of  the  Sea-Weed  Family.  Sketch  of  their 
Classification  and  Distribution.  Instructions 
for  tlie  Cultivation  of  the  Alga3,  their  preserva- 
tion in  the  Herbarium,  and  their  preparation  as 
objects  for  the  Microscope. 

separately,  price  21.  2s.  each. 


NOTICES  OF 

"This  volume  is  well  qualified  to  receive  j 
popular  approval,  but  it  has,  beyond  this,  other  ! 
recommendations.    It  is  a  first-class  book,  and 
it  is  a  first-class  scientific  book  as  regards  its 

execution  Asa  scientific  book,  the 

authors  have  well  done  tlieir  part  too  ;  for  they 
have  given  us  a  clear,  correct,  and  comprehen- 
sive scientitic  account  of  the  plants  they  have 
treated  on,  adding  such  popular  information  as 
the  subject  admitted  of;  and  they  have  given 
us,  in  addition,  well-executed  magnified  dissec- 
tions of  the  parts  essential  for  scientific  study." 
—lUuslrated  Lmidon  Neios. 

"  For  this  kind  of  work  Nature-Printing  is 
exactly  adapted.  Every  delicate  and  inimitable 
ramit.cation  is  most  attractively  and  accurately 
represented.  The  fifty-six  plates  in  this  volunie 
can  scarcely  be  surpassed,  and  have  not,  as  far 

as  we  know,  been  equalled  We  have 

found  them  pleasing,  and  still  pleasing  during 
several  inspections.  The  volume  is  handsomely 
got  up,  and  will  make  a  very  attractive  drawing- 
room  table-book -at  home  or  at  the  sea-side."— 
Atheiicewii.  i  •    i.,  t 

"  The  process  by  which  it  is  producea  is  tnat 


THE  PRESS. 

j  delightful  one  which  has  been  a  labour  of  love 
!  to  Mr.  Henry  Bradbury  in  bringing  to  per- 
fection, and  which  was  first  applied  to  the 
Ferns.  To  speak  of  the  accuracy  of  the  plates 
is  of  course  a  misnomer.  They  are  of  the  nature 
of  photographs  ;  and  the  only  possible  drawback 
to  the  work  is,  that  its  extreme  beauty  will 
banish  to  the  drawing-room  table,  as  a  mere 
example  of  pretty  drawing,  what,  as  a  scientific 
manual,  has  not  been  equalled." — Saturday 
Review. 

"Mr.  Henry  Bradbury's  '  Nature- Printed 
British  Sea- Weeds'  is  now  completed  by  the 
appearance  of  the  fourth  volume.  The  authors 
liavo  added  sketches  of  the  history  of  British 
Sea- Weeds,  of  their  geographical  distribution,  of 
their  structure,  and  of  tlieir  uses.  There  are 
ahso  chapters  on  arranging  Alga3  for  the  Herba- 
rium, on  tiie  families  and  genera,  on  the  species, 
and  on  the  bibliography  of  the  subject,  the 
whole  concluding  with  a  glo.ssary  of  scientific 
terms,  and  a  complete  lude.K.  The  whole  work 
now  forms  four  volumes  unsurjiassed  for  beauty 
even  in  the  rich  field  of  Natural  History."— 
Gardena's'  Chronicle.  >  "■ 
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WORKS  PUBLISHED  BY  BRADBURY  AND  EVANS. 


VALUABLE  WORKS  OF  REFERENCE. 

CONDUCTED   BY  CHARLES  KNIGHT. 


These  Works,  perhaps  forming  the  most  valuable  and  comprehensive  Works  of  Reference 
in  the  language,  pulilished  as  a  whole  under  the  title  of  "The  English  Cyclopedia," 
are  founded  upon  the  valuable  Copyright  of  the  Penny  CYCLOPiEDiA,  which  has  always 
remained  in  the  hands  of  Mr.  Knight.  The  elaborate  revisions,  with  the  large  additions, 
of  the  present  work,  have  involved  a  new  outlay  for  literary  labour  of  not  less  than  Seven 
Thousand  Pounds,  making  the  cost  of  literary  production  alone  not  far  short  of  Fifty 
Thousand  Pounds. 

THE    CYCLOPiEDIA    OF  BIOGRAPHY. 

Six  Volumes,  price  SI.;  or  bound  in  3  Vols.,  half-morocco,  dl.  12s. 

a  fourth  of  the  whole  work.  The  Six  Volumes 
contain  as  much  matter  as  Forty  Octavo 
Volumes,  buch  as  those  of  the  "  Biographio 
Universelle ; "  they  exceed  in  quantity  the 
Thirty-two  Volumes  of  Chalmers'  "  Biographical 
Dictionary,"  and  Four  of  these  Volumes  are 
equal  in  extent  to  the  Twelve  Volumes  of  Rose's 
"  Biogi-aphical  Dictionary."  No  work  of  a 
similar  nature  approaches  the  English  Cyclo- 
psedia  of  Biography  iu  cheapness. 


This  Cyclopaedia  of  Biography  may,  without 
presumption,  be  stated  to  be  the  most  complete 
Biographical  Dictionary  extant ;  unequalled  in 
any  language  for  the  universality  of  its  range, 
its  fulness  without  verbosity,  its  accuracy,  and 
its  completeness  to  the  present  time.  It  x)os- 
sesses  the  new  and  important  feature  of  giving 
notices  of  living  persons,  English  and  foreign, 
of  contemporaiy  celebrity.  These  notices,  and 
of  eminent  persons  recently  deceased,  constitute 


"The  cheapness  and  excellence  of  this  Cyclopsedia  will  secure  to  it  wide  circulation  and  a  per- 
manent position.    The  introduction  of  the  names  of  living  peisons  makes  the  work  more  valuable  ■ 
and  attractive.   The  Cyclopsedia  is  admirably  written,  and  considering  the  very  large  number  of 
mistakes  usually  found  in  the  biographical  dictionaries  published  in  this  country,  will  become 
remarkable  for  its  con-ectness." — Examiner.  i 


THE    CYCLOPAEDIA    OF    NATURAL  HISTORY. 

In  Four  Volumes,  price  21,  Is. ;  or  bound  in  2  Vols.,  half-morocco,  21.  10s. 


This  Cyclopsedia  includes  the  contributions  of 
the  most  eminent  English  naturalists.  Iu 
Botany,  those  of  Dr.  Lankester,  Dr.  Lindley, 
and  Dr.  Royle  ;  in  Geology,  those  of  Sir  Henry 
do  la  Beche,  Mr.  Horner,  and  Professor  Phillips; 
in  Mineralogy,  those  of  Mr.  R.  Phillips  and 
Professor  W.  Turner  ;  in  Zoology,  those  of  Mr. 


and  Physiology,  those  of  Mr.  Day,  Profe.«sor 
Paget,  and  Or.  Southwood  Smith.  To  the  gen- 
eral reader,  this  Cyclopaedia,  embracing  the 
most  interesting  details  of  Natural  History,  pre- 
sented in  the  most  attractive  form  of  scientific 
explanation,  and  illustrated  with  many  hundreds 
of  beautiful  wood-engravings,  will  furnish  a  most 


Broderip,  Professor  Forbes,  Mr.  Ogilby,  and  i  desirable  addition  to  his  library.  To  the  medical 
Mr.  Waterhouse  ;  iu  Comparative  Anatomy  I  student  the  work  is  indispensable. 

"  Opening  the  Natural  History  volumes,  we  see  that  in  the  article  '  Aquavivarium,'  the  rationale 
of  the  exhibition  iu  the  Zoological  Gardens  is  given.  In  the  article  Dodo,'  all  the  new  and 
curious  matter  collected  by  the  late  Mr.  Strickland  is  embodied  in  the  admirable  paper  in  the 
Penny  by  Mr.  Broderip.  Few  things  have  been  more  remarkable  than  the  progress  of  natural 
history  research  during  the  last  twenty  years,  particularly  in  the  lower  departments  of  organised 
life,  m  which  the  microscope  has  revealed  so  much  to  us.  The  advance  of  knowledge  has  been 
accurately  noted  iu  the  English  CyclopcEilia.  In  its  predecessor,  as  discovery  succeeded  discovery, 
the  writers  w^ere  compelled  to  notice  new  matters  under  the  name  of  species  rather  than  of  genera. 
The  scattered  portions  are  now  all  brought  together.  The  bare  meuliou  of  such  names  as  Owen, 
Edward  Forbes,  Harvey,  Huxley,  Walknaer,  as  authorities  in  natural  science,  shows  how  much 
has  to  be  stated  which  was  not  in  the  original  work.  A  reference  to  the  names  of  Liebig,  Lehmann, 
Dr.  Carpenter,  and  Professor  Ansted,  suggests  how  much  there  is  of  new  and  curious  to  be  found 
in  chemistry,  physiology,  and  geology.  Not  to  go  beyond  the  first  volume,  the  articles  'Adipose 
Tissue,'  'Air  Bladder,'  '  Animal  Kingdom,'  '  Bile,' indicate  how  much  has  been  done  of  late  years 
in  physiological  research,  and  how  much  intelligent  labour  is  required  to  render  the  information 
supplied  to  the  purchaser  of  the  Penny  Cyclopcedia  of  real  use  to  the  unscientific  reader  of  the 
present  time." — Time». 
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THE    CYCLOPiEDIA    OF  GEOGRAPHY. 


Four  Volumes,  price  21,  2s.,  or  in  Two  Volumes,  half-bound  morocco,  21.  10s. 


In  this  CyclopEedia,  which  embraces  the  phy- 
sical featui  os  of  every  country,  and  the  statistics 
of  its  departments,  its  cities  and  marts  of  com- 
merce, as  well  as  recording  its  history  to  the 
most  recent  period,  tlie  gi-eatest  care  has  been 
bestowed  to  give  completeness  to  the  valuable 
articles  upon  which  this  new  work  is  founded. 
That  care  has  not  been  confined  to  revision  and 
correction.    Many  new  articles  have  been  intro- 


duced, and  many  of  the  old  ones  supplied  by 
others  wholly  re-written.  The  fulness  and  accu- 
racy of  the  information  thus  furnished,  render 
the  Cyclopajdia  of  Geography  a  necessary  manual 
for  every  library  and  news-room  ;  not  presenting 
a  dry  catalogue  of  names  of  places,  but  furnish- 
ing notices  of  general  interest,  and  einbraidng 
whatever  is  new  and  important  in  Geographical 
science. 


"By  common  consent  this  ' Cyclop.«:dia  or  Geography'  seems  to  be  an  excellent  work.  It 
took  its  rise  in  the  '  Penny  Cyclopajdia,'  where  the  department  of  Geography  was  particularly  well 
managed.  All  later  discoveries,  and  the  multitude  of  facts  of  all  magnitudes  revealed  by  our 
recent  wars,  and  recorded  by  the  penmen  of  the  camp  aud  the  ship,  have  been  carefully  incorpo- 
rated with  the  work,  aud  make  it  the  richest  we  have." — Westminster  Review,  October,  1868. 


THE    CYCLOPAEDIA  OF    ARTS   AND  SCIENCES, 

BEING  THE  FOURTH  AND  CONCLUDING  DIVISION  OF  THIS  IMPORTANT  WORK. 

Volumes  I.  to  VI.,  price  12s.  each,  are  now  ready;  Vol.  VII.  will  be  published 
early  in  May  ;  and  Vol.  VIII.,  completing  the  entire  Cyclopoedia,  early  in  October. 


CONTENTS    OF    THE    SIXTH  VOLUME. 


Oats  ;  Pasture  Land  ;  Pea  ;  Potato.  By  the  i 
late  Rev.  W.  Rham  and  J.  C.  Morton. 

Observation  and  Experiment  ;  Operation  ; 
Organon  ;  Periods  of  Revolution  ;  Prime  ; 
Principia  ;  Probability  ;  Proportion  ;  Quad- 
rature OF  ruE  CiRCL :  ;  Ratio;  Regular 
Figures.  By  A.  de  Morgan,  University  Col- 
lege, London. 

Oil,  Manofactuee  of;  Paper  Manufacture. 
By  George  Dodd. 

Oleic  Acid  ;  Alkaloids  of  Opium;  Organic 
Analyses  ;  Organic  Bases  ;  Organic  Che- 
mistry ;  Organic  Compounds  ;  Organic  Radi- 
cals; Oroano-Mictallic  Bodies;  O-smose  ; 
Palladium  ;  Potassium.  By  F.  Frauklaud, 
Ph.D.,  Lecturer  on  Chemistiy  at  St.  Bartho- 
lomew's Hospital. 

Optics;  Polarization  of  Light;  Rainbow.  By 
G.  G.  Stokes,  Lucasiau  Professor,  Cambridge 
University. 

Ordnance;  Pontoon;  Rampart;  Ravelin; 
Redoubt.  By  the  late  J.  Narrien,  of  Sand- 
hurst Military  College,  and  Captain  Connelly, 
R.E. 

Painting,  Schools  of.  By  R.  N.  Wornum, 
Curator  of  the  National  Gallery,  and  James 
Thorne. 

Paleography;  Palimp.skst.    By  N.  E.  S.  A. 

Hamilton,  of  the  British  Museum. 
Papaver,  Medical  use  of.    By  R.  Dickson, 

M.D. 

Papyrus;  Pottery;  Pyramid.  By  Samuel 
BiR(;u,  of  the  British  Museum. 


Parliament.  By  T.  E.  May,  Clerk  Assistant  of 

the  House  of  Commons. 
Partnership  ;  Perpetuation  of  Testimony  ; 
Pleading  in  Equity;  Possession  ;  Property; 
Release.     By  C.  W.  Goodwin,  Barrister-at- 
law. 

Patent  ;  Payment  ;  Penalty.  By  J.  C.  F.  S. 
Day,  iSarrister-at  Law. 

Pawnbrokers  ;  Police.  By  D.  Maclachlan, 
Barrister-at-Law. 

Pelasgian  Akchitecture  ;  Persian  Architec- 
ture. By  James  Thorne. 

Pendulum  ;  Pneumatics  ;  Power.  By  A.  De 
Morgan  and  C.  Tomlinson,  of  King's  College. 

Perspective.  By  Thomas  Bradley,  of  King's 
College. 

Pestilence;  Phthisis;  Pleurisy;  Phrenology; 

Puerperal  Di.seases;  Quarantine.    By  B. 

Lankester,  M.I). 
Photography.    By  T.  Maloke,  of  the  London 

Institution. 

Phy.sical  Forces  (Correlation  of);  Plains; 
Bain  ;  Reefs  ;  Refrigeration  of  the  Globe. 
By  E.  W.  Urayley,  Librarian  of  the  London 
Institution. 

Piers;  Pile;  Pile  Engine;  Propeller;  Pump; 

Railway.    By  G.  R.  Burnem,,  C  E. 
Poor  Law.   By  W.  Glen,  Barrister-at-Law,  aud 

of  the  Poor  Law  Board. 
Post  Office;  Printing. 

Pump  (Ship's);  Reckoning  at  Sea.    By  S.  M. 

Sa-^cby,  of  H. M.S.  Devonshire. 
Records,  Pi'blic.    By  H.  C.  Hamilton,  of  the 

State  Paper  OflBce. 


***  Any  Number  or  Part  may  be  had  separately. 
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WORKS  PUBLISHED  BY  BRADBURY  AND  EVANS, 


ILLUSTRATED  WORKS. 


I. 

PICTURES  OF  LIFE  AND  CHAEACTER.  From  the  CoUec- 

-L     tiou  of  Mr.  Punch.    By  JOHN  LEECH.  la  Three  handsome  Folio  Volumes,  price  12s.  each. 


II. 


yOUNG  TROUBLESOME ;  Or,  MASTER  JACKY'S  HOLI- 

JL    DAYS.   By  JOHN  LEECH.    A  Series  of  Plates ;  price  53.  6ci.  plain ;  7«.  M.  coloured. 

III. 

T^HE  FOREIGN  TOUR  OF  MESSRS.  BROWN,  JONES, 

J-    AND  ROBINSON.    What  they  saw  and  did  in  Belgium,  Germany,  Switzerland,  and  Italy. 
By  RICHARD  DOYLE.   A  handsome  4to  volume,  cloch  extra,  price  21s. 

IV. 

IVTANNERS  AND  CUSTOMS    OF   THE  ENGLISH.  By 

i'-L    RICHARD  DOYLE.    With  Extracts  by  PBRCIVAL  LEIGH  from  "Ptps'  Diary." 

Elegantly  bound  iu  half  morocco,  price  15«. 

V. 

-THE  COMIC  HISTORY  OF  ENGLAND.    By  Gilbert  A. 

-L    A'BECKETT.      With  Coloured  Engravings  and  Woodcuts.     By  JOHN  LEECH.  Hand- 
somely bound  in  two  vols.,  price  21«. 


VI. 


nPHE   COMIC    HISTORY  OF    ROME.      By  Gilbert  A. 

J-  A'BECKETT.  With  Coloured  Engravings  and  Woodcuts.  By  JOHN  LEECH.  Hand- 
somely bound  in  cloth,  price  11*. 


SPORTING  WORKS. 

WITH  COLOURED  ENGRAVINGS,  AND  NUMEROUS  WOODCUTS, 

By  JOHN  LEECH. 


I. 

MR.  SPONGE'S  SPORTING  TOUR.  By  the  Author  of 
"  Handley  Cross,"  &c.  With  coloured  Engravings,  &c.  By  JOHN  LEECH.  One  vol. 
8vo,  price  14*. 

n. 

HANDLEY  CROSS;  Or,  MR.  JORROCKS'S  HUNT.  With 
coloured  Engravings,  &c.    By  JOHN  LEECH.   8vo,  price  ISs. 

III. 

ASK    MAMMA;    Or,  THE  RICHEST  COMMONER  IN 

-tX-   ENGLAND.    By  the  Author  of  "  Sponge's  Tour,"  "  Handley  Cross,"  &c.    lUuistrated  with 
Thirteen  Coloured  Engravings  and  numerous  Woodcuts  by  JOHN  LEECH.    8vo,  price  14». 

IV. 

PLAIN,  OR  RINGLETS  ?   By  the  Author  of  "  Handley  Cross  " 

J-    &c.  With  coloured  Engravings,  &c.  by  JOHN  LEECH.    One  Vol.,  8vo,  price  lis.  cloth.  ' 

V. 

MR.  BRIGGS  AND  HIS  DOINGS.  (FISHING.)  A  Series 
of  Twelve  Coloured  Plates,  Enlarged  from  the  Original  Drawings.  By  JOHN  LEECH 
Price  10s.  6d. ;  or  each  plate  separately.  Is. 
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WORKS  BY  W.  M.  THACKERAY. 


THE  VIEGINIANS. 


ILLUSTRATED  BY  THE  AUTHOR. 


Two  Volumes,  8vo,  cloth,  26a. 


THE  NEWCOMES. 

Illustrated  by  Richard  Doyle.  Two  vols.  Svo, 
clotb,  26s. 

*,*  Also,  a  CJieap  and  Popular  Edition,  without 
Illustrations,  uniform  with  the  Miscellanies,  in 
crown  &V0,  7«. 


YANITY  FAIR. 

Illustrated  by  the  Author.    One  vol  Svo,  cloth, 

*,*  Also,  a  Cheap  and  Popular  Edition,  without 
Illustrations,  uniform,  with  the  Miscellanies,  in 
orown  %vo,  6». 


PENDENNIS. 


Illustrated  by  the  Author.  Two  vols.  Svo,  cloth 
20s. 

*„*  Also,  a  Cheap  and  Popular  Edition,  without 
Illustrations,  uniform  with  the  Miscellanies,  in 
crown  Svo,  Is. 


HISTORY  OF 

SAMUEL  TITMARSH. 

Illustrated  by  the  Author.    One  vol.  small  Svo, 
cloth,  4s, 


A  COLLECTED  EDITION  OF 
MR.  THACKERAY'S  EARLY  WRITINGS. 

Complete  in  Four  Vols.,  crown  Svo,  price  6s.  each,  uniform  with  the  Cheap  Editions  of 

"  Vanity  Fair  "  and  "  Pendennis." 

MISCELLANIES  IN  PEOSE  AND  VEESE. 

The  contents  of  each  Volume  of  the  "Miscellanies  "  are  also  published  in  separate  Parts,  at  various 

prices,  as  follows  :— 


VOL  I. 

s.  d. 

Ballads  16 

The  Snob  Papers  .  .  .20 
The  Tremendous  Adventures  of 

Major  Gahaqan  .  ..10 
The  Fatal  Boots  : — Cox's  Diary  .  1  0 

VOL.  It. 

The    Yellowplush    Memoirs  :  — 

Jeames's  Diary        .  ..20 
Sketches  and  Travels  in  London  2  0 
Novels  bt  Eminent  Hands  : — Cha- 
racter Sketches  .       .  .16 


VOL.  III. 

«.  d. 

Memoirs  of  Barry  Lyndon  ..30 
A  Legend  of  the  Rhine  : — Re- 
becca AND  Rowena       .  .16 
A  Little  Dinner  at  Timwins's  : — 

The  Bedford  Row  Conspiracy  1  0 


VOL.  IV. 

The  Fitzboodle  Papers  : — Men's 

Wives  2 

A  Shabby  Genteel  Story       .    .  1 
The  History  of  Samuel  Titmarsh 
AND   THE   Great  Hoggarty 
Diamond       .      .      .  .1 
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CHARLES  KNIGHT'S 

POPULAR  HISTORY  OF  ENGLAND. 

To  be  completed  in  8  Vols.,  8vo,  with  Steel  and  Wood-cut  Jllusirations. 


Vols.  I.  to  IV.,  Carry  the  History  to  the  Revolution  of  1688. 

VqIs.  V.  &  VI.,  Continue  tlie  History  to  the  close  of  the  American  War  in  1783. 

Vol.  VII.,  To  be  Published  in  April,  will  terminate  with  the  Peace  of  Paris, 
1814. 

Vol.  VIII.,  Completing  the  Entire  Work,  will  be  published  in  the  course  of 
the  present  year. 


The  work  is  sold  separately  in  Volumes  ;  Vols.  I.  to  VI.,  price  9s.  each  ;  Vol.  VII., 
{containing  an  extra  Part),  10s.;  and  also  in  Parts  {Nos.  1  to  54),  pi-ice  One  Shilling  each. 


*  * 


lord  brougham. 

•'The  Popular  History  of  England  of 
Charles  Knight  is  of  a  somewhat  higher  price 
(comparing  it  with  works  issuing  iu  peunj'  num- 
bers) :  but  the  plates,  as  well  as  the  paper,  are 
greatly  superior,  and  its  literary  merits  are  of  a 
very  high  order.  Indeed,  nothing  has  ever  ap- 
peared su))eiior,  if  anything  has  been  published 
eciual  to  the  account  of  the  state  of  commerce, 
government,  and  society  at  different  periods." — 
Address  on  Popular  Literature,  at  the  Medinci  of 
the  National  Association,  for  the  Prornotion  of 
Social  Science,  October  12,  1858. 

TIMES. 

"This  is  the  history  for  English  youth." — 
Jan.  12,  IStiO.  . 

MORNING  POST. 

"  The  author  of  this  new  'History  of  England  ' 
states  that  lie  was  induced  to  undertake  its  pub- 
lication ill  consequence  of  an  observation  made 
by  Lord  John  Russell,  when  delivering  a  lecture 
at  Bristol  on  the  study  of  hi.story,  to  the  effect 
that  there  was  no  o'her  '  History  of  England ' 
th;in  Hume's  ;  and  that  when  a  yoiing  man  of 
eighteen  asked  for  a  '  History  of  England, 'there 

w.a.i  no  resource  but  to  give  him  Hume  

But  the  influence  of  Hiime  is  rapidly  pa.ssing 
away  Rub.*e(iuent  historians  have  told  the  tale 
of  England's  rise  and  greatness  with  less  preju- 
dice and  ill  few<.r  words,  while  others  will,  no 
doubt,  be  found  to  do  the  subject  more  justice 
iu  its  details.  Mr.  Knight  does  not  aspire  to 
jMisli  Hume  off '  our  shelves  and  our  tables.'  He 
only  wishes  to  write  a  history  of  the  people— 
'  a  history  which  should  not  merely  disport  in 
"a  gay  wilderness  of  anecdotes,  manners  and 
customs,  furniture  and  fashions,"  but  should 
connect  domestic  matters  with  the  course  of 
public  events  and  the  political  condition  of  the 
various  classes  of  society.'  For  such  a  hi.story 
there  is  ample  room,  and  Mr.  Knight  is  a  com- 
petent person  to  sujiplv  the  rising  generation 
with  what  they  require." 


■WESTMINSTER  REVIEW. 

"Mr.  Knight's  book  well  deserves  its  name; 
it  will  be  emphatically  popular,  and  it  will  gain 
its  popularity  by  genuine  merit.  It  is  as  good  a 
book  of  the  kind  as  ever  was  written  .  .  .  . 
This  extension  of  the  province  of  history  to 
manners  and  common  life,  and  all  tliat  indi- 
cates the  condition  of  the  people,  is  far  froro 
new,  but  it  has  never  been  executed  with  any- 
thing like  the  happy  ease  with  which  it  is  here 
attempted,  not  ovcrhiying  the  public  .annals, 
but  interpenetrating  them.  The  author  apolo- 
gises for  having  outgrown  the  limits  originally 
proposed.  This  apology  will  be  very  readily 
accepted  by  his  readers,  for  no  one  can  think 
that  there  is  a  word  too  much. " 

SPECTATOR. 

"As  an  immense  store-house — some  two  thou- 
sand pages  of  facts  bearing  upon  the  history, 
roligion,  literature,  arts,  manners,  and  life  of 
England  from  tlie  IJomans  to  the  Revohition  of 
1088,  Knioht  s  Popular  Hlstouy  of  Enoland 
is  beyond  all  question  a  very  remarkable  work. 
Not  the  least  remarkable  fcattn-e  in  it  perhaps 
is  the  freshness  of  feeliiig  and  the  catholicity  of 
mind  which  still  in.spire  a  man,  whom  many 
yet  associate  with  nothing  else  than  the  utilita- 
rianism of  the  '  Useful  Knowledge  Society.'  " 

ATHEN.ETJM. 

"  Meantime,  we  very  cordially  recommend 
Mr.  Knight's  volumes  to  the  readers  whom  they 
seek.  We  know  of  no  history  of  England  so 
free  from  pi-cjudice,  so  thoroughly  honest  and 
impartial,  so  stored  with  facts,  fancies,  and  illus- 
trations,— and  therefore  none  so  well  adapted 
for  school  or  college  as  this  '  Popular  History  of 
England."' 

CAMBRIDGE  INDEPENDENT. 

"  Nothing  that  we  have  ever  met  with  has 
been  published  .superior  to  this  excellent  and 
popular  history." 


t 
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ONCE    A  WEEK. 

AN  ILLUSTRATED  MISCELLANY 

OP 

Jittratitre,  ^xi,  Science,  anlr  $0,piilar  IntomElion. 
THE    SILVER  CORD. 

A  New  Story  by  Shirley  Brooks,  with  Illustrations  by  John  Tenniel,  is  now  in  course 

of  publication. 


CONTENTS  OF  PART  XX.,  PRICE  ONE  SHILLING. 
FEBRUARY,  1861. 


THE  SILVER  COT?D.  By  Shirlky  Bkooks — 
lllnsti-ated  by  John  Tenniel.  Chaps.  XXIV. 
—XXXI. 

The  Aged.    By  Harriet  Marhneait. 
Woman's  Work. 

Thorr's  Hunt  for  His  Hammer. — Illustrated  by 

J.  E.  MiLLAIS. 

Heidelberg,  at  Pair  Time. — Illustrated. 

The  Black  Spot.  By  John  Harwood. —  Illus- 
trated by  G.  DU  Maurier. 

She  Never  Told  Her  Love.— Illustrated  by  H.  K. 
Browne. 

Last  Week. 

Baths  of  Aix  and  Annexation  of  Savoy. — Illus- 
trated. 
Cambridge  Wranglers. 

The  Mazed  Fiddler.    By  W.  J.  Prowse.— Illus- 
trated by  C.  Kbenk. 
The  Water  Stoppage.    By  W.  B.  Adams. 
Our  Modern  Mercury. 
What  is  Electricity? 

A  Life  Story.— Illustrated  by  G,  DU  Ma0Rier. 
Last  Week. 


The  Months :  February.— Illustrated  by  T.  R. 
MacQuoid. 

Frosts  on  the  Thames.  By  Robert  Bell. — 
Illustrated  by  H.  G.  Hine. 

A  General  Practitioner  in  California.  By  J ohn 
Harwood.— Illustrated  by  P.  Walker. 

How  I  did  not  Prevent  Sea-Sickness.  By  God- 
frey Turner. 

Aux  Bien-Aim^es.  By  R.  A.  Benson.  — Illus- 
trated by  H.  K.  Browne. 

Last  Week. 

Representative  Women. — Wives.  By  Ingleby 
Scott. 

Confessions  of  St.  Valentine.    By  M.  E.  Rogers. 

— Illustrated  by  M.  J.  Lawless. 
My  Adventure  in  Search  of  Garibaldi.    By  John 

Harwood. 

Recent  Explorations  in  Australia  by  John  Mac- 

douall  Stuart. 
Take  Warning.    Illustrated  by  Miss  Taylor. 
Story  of  the  Three  Wonderful  Companions.  By 

W.  Bruce.— Illustrated  by  H.  K.  Browne, 
Last  Week. 


CONTENTS  OF  PART  XXL,  PRICE  ONE  SHILLING. 
MARCH,  1861. 


THE  SILVER  CORD.  By  Shirley  Brooks.— 
Illustrated  by  John  Tenniel.  Chaps,  XXXII. 
—XL. 

Life  at  Charleston. — In  Quiet  Times. 

The  Maiden  Masque.  By  Samuel  Lover. — Il- 
lustrated by  John  Leech. 

Women's  Work.— Designing  Patterns.  II.  &  III. 

Fishes.    By  Edward  Jesse. 

Who  is  Mr.  Renter  ?  With  Portrait  by  T.  Scott. 
(From  a  Photograph  by  Messes.  McLean, 
Melhdish  <&  Co.) 

The  Parish  Clerk's  Story.— Illustrated  by  F. 
Walker. 

Last  Week. 

Trimmings  and  Trimmers.  By  Isabella  Kentish. 
"  The  MagnoUa,  for  London,  with  Cotton,"  By 

A.  Stewart  Harrison.— Illustrated  by  F. 

Walker. 
Time  Tables. 

Tbe  Annual  Fair  at  Ostrovna. 
The  Nervous  System  of  the  Metropolis. — Nos.  I. 
&  II.    With  Illustrations. 


Illus- 


Last  Week. 

Life  on  an  Alabama  Plantation. 
Fair  Rosamond.    By  Owen  Meredith. 

trated  by  J.  Tenniel. 
The  Turkish  Bath. 
Insect  Appetite. 

Tbe  Grassy  Sea.    By  Gilbert  Pkroy.  —  Illus- 
trated by  Hablot  K.  Browne. 
Last  Week. 

The  Months. —March.  Illustrated  by  T.  R. 
MacQuoid. 

Animal  Instinct.    By  Edward  Jesse. 

Swift  and  the  Mohawks.  By  Walter  Thorn- 
bury. — Illustrated  by  T.  Morten. 

Cannibalism  in  Gallicia.  By  S.  Baring  Gould, 
M.A. 

Ana. 

Quackery  in  1551.    By  L.  J.  Jennings. 
An  Old  Man's  Musings. 

In  Re  Mr.  Bubb.    By  Thomas  Speight.  Illus- 
trated by  C.  Keene. 
Last  Week. 


A  Number  is  published  every  Saturday,  price  3rf.  Also  in  Monthly  Parts  and  Half- 
Yearly  Volumes,  with  Illustrations  by  Millais,  Lbech,  Tenniel,  Charles 
Kebne,  H.  K.  Browne,  and  other  eminent  Artists. 

Vols.  I.  to  III.,  handsomely  bound  in  cloth,  price  7s.  6rf.  each,  are  already  published. 
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WORKS  ON  GARDENING  AND  BOTANY. 


I. 

nPHE  VEGETABLE  KINGDOM  ;  or,  The  Steuctuee,  Classtft- 

X    CATION,  AND  Uses  of  Plants.    By  Dr.  Lindley.    lUnstrated  upon  the  Natural  System.  In 
One  Volume,  8vo,  cloth,  price  36s.,  with  upwai-ds  of  500  Illustrations. 


II. 


THE  ELEMENTS  OF  BOTANY,  Structural  and  PhysiologicaL 
With  a  Glossary  of  Technical  Terms.  By  Dr.  Lindley.  In  One  Volume,  8vo,  cloth,  with 
numerous  Illustrations,  price  12«. 

III. 

MEDICAL  AND  (ECONOMICAL  BOTANY.    By  De.  Lindley. 
With  numerous  Illustrations.    A  New  Edition,  in  One  Volume,  8vo,  cloth,  price  7«.  6d. 


SCHOOL  BOTANY;  or.  The  Eudiments  of  Botanical  Science. 
By  Dr.  Lindley.    In  One  Volume,  8vo,  half-bound,  with  400  Illustrations,  price  5«.  6<Z. 


DESCRIPTIVE  BOTANY ;  or.  The  Aet  of  Describing  Plants 
Correctly,  in  Scientific  Language,  for  Self-Instruction  and  the  Use  of  Schools.  By 
Dr.  Lindley.    Second  Edition.    Price  Is. 

pAXTON'S  FLOWEE  GAEDEN.    Edited  by  Sie  Joseph  Paxton 

-L  and  Dr.  Lindley.  Complete  in  Three  Volumes,  price  33s.  each,  elegantlj'  bound  in  cloth. 
This  work  appeared  in  Monthly  Parts,  which  are  stiU  on  sale,  price  2s.  6d.  each. 

Vll. 

pAXTON'S  BOTANICAL  DICTIONAEY ;  Comprising  tlie  Names, 

X  Hi.story,  and  Culture  of  all  Plants  known  in  Britain,  together  with  a  full  Explanation  of 
Technical  Terms.    Crown  8vo,  price  16s.  cloth  extra. 

vni. 

fyHE  LADIES'  COMPANION  TO  THE  FLOWEE  GAEDEN. 

JL  Being  an  Alphabetical  Arrangement  of  all  the  Ornamental  Plants  grown  in  Gardens  and 
Shrubberies.  With  full  directions  for  their  Culture.  By  Mrs.  Loudon.  The  Sixth  Edition, 
cloth  gilt,  price  7«. 

IX. 

pEACTICAL  HINTS  ON  PLANTING  OENAMENTAL  TEEES. 

-L  With  particular  reference  to  Coniferfe.  In  which  all  the  Hardy  Species  are  popularly 
described.    By  Messrs.  Standish  aud  Noble.    Price  5s.  in  cloth. 


H 


OW  TO  LAY  OUT  A  GAEDEN.    Intended  as  a  General  Guide 

in  Choosing,  Forming,  or  Improving  an  Estate  (from  a  Qu.irter  of  an  Acre  to  a  Hundred 
Acres  in  extent).  By  Edward  Kemp.  Price  12s.  Illustrated  with  numerous  Plans, 
Sections,  and  Sketches  of  Gardeus  and  General  Objects. 


'T'HE  HANDBOOK  OF  GAEDENING.     By  Edwaed  Kemp, 

X    For  the  use  of  Persons  who  possess  a  small  Garden.    The  Eleventh  Edition,  enlarged  and 
improved.   Price  2s.  in  cloth. 


XII. 


MY  KITCHEN  GAEDEN;  MY  COWS  ;  and  HALF  AN  ACEE 
OF  PASTUEE.   By  a  Country  Parison.   Price  6rf. 
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MISCELLANEOUS  WOKKS. 


pIVILIZED  AMERICA.    By  Thomas  Collet  Geattan,  late  Her 

yj  Britamiic  Majesty's  Consul  for  the  State  of  Massachusetts  ;  Honorary  Member  of  the  Ameri- 
can Institute,  the  New  York  and  Boston  Historical  Societies,  &c.  &c.  ;  Author  of  "A  History 
of  the  Netherlands,"  "Highways  and  Byways,"  &c.  &c.  Second  Edition.  In  Two  Vols., 
Demy  Svo,  with  a  Coloured  Map,  price  28s. 

"The  chief  importance  of  Mr.  Gi-attan's  work  at  this  moment  consists,  however,  in  its 
explanation  of  the  N orth-Eastern  Boundary  dispute,  and  of  the  questionable  proceedings  of 
our  American  cousins  in  the  course  of  its  discussion."— TAe  Times,  Dec.  29. 

CIE   PETER  PAUL  EUBENS.     Original  UnpTiblished  Papers 

^  illustratinfT  his  Life  as  an  Artist  and  a  Diplomatist.  Preserved  in  Her  Majesty's  State  Paper 
OflSce.  With  an  Appendix.  Collected  and  Edited  by  W.  NOEL  SAINSBURY  (of  Her 
Majesty's  State  Paper  Office.)   In  Oue  large  Svo  Volume,  bound  in  cloth,  price  16s. 

THE  LIFE  AND  TIMES  OF  OLIVER  GOLDSMITH.  By 
John  Forsteb,  Barrister-at-Law,  Author  of  "Lives  of  Statesmen  of  the  Commonwealth." 
Crown  Svo,  price  7s.  6d.,  with  Forty  Woodcuts. 

"  This  is  real  Biography."— ^warieWy  Review,  Oct.  1854. 

rpHE  EGYPTIANS  IN  THE  TIME  OP  THE  PHARAOHS. 

X  By  Sir  G.a.rdner  Wilkinson,  D.C.L.,  F.R.8.  To  which  is  added,  an  INTRODUCTION  TO 
THE  STUDY  OF  EGYPTIAN  HIEROGLYPHICS.  By  Samuel  Birch.  Crown  Svo,  with 
numerous  Illustrations,  price  7s.  6d.  cloth. 

"A  delightful  book  to  go  to  Sydenham  with." — Athenceum. 

rrniE  COMIC  BLACKSTONE.    By  G.  A.  A'Beckett,  Author  of 

-L  the  "  Comic  History  of  England,"  &c.  With  an  Illustration  by  George  Cruikshank.  New 
Edition.    Fcap.  Svo.    Price  2s. 

n^HE  QUIZZIOLOGT  OF  THE  BRITISH  DRAMA.    By  G.  A. 

-I  A'Beckett,  Author  of  the  "Comic  Histoiy  of  England,"  &c.  With  Illustrations  by 
G.  Cruikshank.    Fcap.  Svo,  cloth.    Price  2s. 

CCRIPTURAL  CHUECH  TEACHING.    By  Eev.  H.  Mottle. 

O     12mo,  cloth.    Prico2.?.  6rf. 


B 

A 


ARRACK  SERMONS.    By  Eev.  H.  Moule.    Fcap.  Svo.  Price 

23.  6d. 

SHORT  INQUIRY  INTO  THE  HISTORY  OF  AGRICUL- 

TURE,  in  Ancient,  Modiajval,  and  Modern  Times.  By  Chandos  Wren  Hoskyns.  Cloth. 
Price  6s. 


QTORY  OF  "NELL  GWYNNE,"  AND  THE  SAYINGS  OF 

O    CHARLES  THE  SECOND.     Related  and  Collected  by  Peter  Cunningham,  F.S.A.  One 
Vol.  Crown  Svo,  with  Plates.   Price  6s. 

WHAT  SHALL  WE  HAVE  FOR  DINNER?  Satisfactorily 
answered  by  numerous  Bills  of  Fare  for  from  Two  to  Eighteen  Persons.  By  Lady 
Clutterbuck.    Price  Is. 

ANDBOOKS  OF  COOKERY  ;  —  THE  TOILETTE  ;  —  GAR- 

DENING.    Price  2s.  each. 


H 
1 


^HE  SHIPMASTEE'S  GUIDE.    Containing  ample  Directions  for 

making  the  Returns,  and  complying  with  the  Provisions  of  the  Merchant  Shipping  Act, 
17  <fe  18  Vict.  c.  104,  and  the  Merchant  Shipping  Act's  Repeal,  17  <fe  IS  Vict.  c.  120; 
with  Copuis  OF  THE  Acts.  Also,  the  Regulations  to  be  observed  when  Engaging  and  Dis- 
charging the  Crews  of  Foreion-Qoino  and  Home-trade  Ships.  By  the  Registrar- 
General  OF  Seamen.    Price  Is. 

ri^HE  GEEAT  E.ISTEEN'S  LOG;  containing  Her  First  Trans- 

JL    atlantic  Voyage,  and  all  Particulars  of  Her  American  Visit.    By  an  Executive  Officer. 
Price  Is. 


16 


WORKS  PUBLISHED  BY  BRADBURY  AND  EVANS. 


PUNCH'S  HISTORY  OF  THE  LAST  TWENTY  YEARS. 


RE-ISSUE  OF  PUNCH." 


In  Volumes,  5s.  boards,  uncut,  monthly  ;  and  in  double  Vols.,  10s,  6d.  cloth  gilt, 

alternate  months. 

TT'OR  several  years  it  has  been  a  source  of  earnest  inquiry  from  corre- 
spondents  in  every  quarter  of  the  globe,  whether  "Ponch"  from  its  commencement- 
could  not  be  had  at  a  price  within  reach  of  persons  of  moderate  means.  It  is  urged  that, 
extending  as  it  does  over  a  period  of  twenty  years  ;  embracing  as  it  were  a  complete 
History  of  the  Times ;  and  illustrating  with  rare  fidelity  the  various  social  and  political 
changes  of  the  period,  "Punch"  forms  a  valuable  work  of  reference  as  well  as  amusement. 
But  to  those  especially  to  whom  the  early  years  of  "Punch"  are  unknown,  its  republi- 
cation at  a  moderate  price  would  be  most  acceptable. 

The  Proprietors,  influenced  by  these  considerations,  have  determined  to  re-issue 
"  Punch  "  from  its  commencement  in  1841  to  the  end  of  1860.  At  the  same  time,  feeling 
that  many  of  the  past  allusions  are  obscure,  if  not  forgotten,  they  propose  to  prefix  an 
Introduction  to  each  volume,  which  will  furnish  a  Key  to  the  events  satirised  or  com- 
mented on  ;  thereby  perpetuating  in  its  original  freshness  the  wit  and  humour  which  have 
made  "Punch"  so  famous  throughout  all  lands. 


In  arranging  this  re-issue,  two  modes  of  publication  have  been  adopted.  One  in 
Monthly  Volumes,  each  containing  the  Numbers  for  half-a-year,  price  5s.  in  boards, 
with  the  edges  uncut  so  as  to  enable  purchasers  to  re-bind  them  according  to  their  fancy. 

The  other,  in  volumes  published  every  alternate  month,  and  containing  the  Numbers 
for  a  year  so  that  each  year  will  form  a  distinct  volume.  The  price  of  these  Volumes 
will  be  10s.  6d.,  handsomely  bound  in  cloth,  gilt  edges.  As,  however,  "Punch"  was. 
commenced  in  July,  1841,  the  Volume  for  that  year  will  be  half  the  size  of  the  others,, 
and  the  price  6».* 

The  Dates  of  Publication  for  the  current  year  will  be  as  foUows: 


s.  d. 

February  28. — Vol.  I.,  in  paper  covers    5  0 

,,         „    *Vol.  I.  (1841),  cloth,  gilt  edges    6  0 

March      31. — Vol.  II.,  in  paper  covers  only    5  0 

April       30. — Vol.  III.,  in  paper  covers   '  5  0 

,,     The  double  Volume  for  1842,  II.  and  III.  together  ...  10  6 

May         31.— Vol.  IV.  only   5  0 

June        30.— Vol.  V  •   5  0 

,,           ,,     The  double  Volume  for  1843,  IV.  and  V.  together   ...  10  6 

July         31.— Vol.  VI.  only   5  0 

August     31.— Vol.  VII   5  0 

,,     The  double  Volume  for  1844,  VI.  and  VII.  together...  10  6 

September  30. — Vol  VIII.  ouly    5  0 

October    31. — Vol.  IX   5  0 

The  double  Volume  for  1845,  VIII.  and  IX.  together  10  6 

November  30. — Vol.  X.  only    5  Q 

December  31. — Vol.  XI   5  o 

The  double  Volume  for  1846,  X.  and  XI.  together   10  6 


PUBLISHED  AT  THE  PUNCH  OFFICE  ; 

AND  SOLD  BY 

BRADBURY  &  EVANS,  11,  BODVERIE  STREET,  FLEET  STREET,  E.G. 


